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Constant pounding, plus shrinkage 
loosens hammer handles 






















































But you can tighten 
a PLUMB just by a 


turn of the screw 





OU’VE done it... reached for 
your hammer and found the head 
wobbled. Wasted your time trying to 
rewedge it. 


But not with a Plumb! When a 
Plumb Handle loosens (as all handles 
do) just turn the screw and the head is 
tight again. (An exclusive Plumb 
feature.) 


The husky Plumb Ball Pein is the 
hammer for heavy duty. The head is 
mounted off-center to give power to 
your blows. 


The large eye takes a full-size 
handle which practically does away 
with breakage. 


The pein is cone-shaped. (Not round.) 
It spreads rivets instead of mashing 
them. 

For heavy blows, with little effort — 
for a tool that is always tight and safe 
_ —choose the Plumb Ball Pein. Look for 

the Red Handle and Black Head in 
hardware stores everywhere. 


FAYETTE R. PLUMB, Inc. 
Philadelphia, U. S. A. 


PLUMB 


DOUBLE LIFE 


"Hammers Hatchets 


Files Sledges Axes 





Plumb Ball Pein © 


No. H F-373, weight 
1 Ib., price $1.15 (ex- 
cept in Far West and 
Canada). Heavier 
weights proportion- 
ately higher. 
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ew Wealth from Farm Waste 


Shoes from Cornstalks, Paint from Straw and Other 
By-Products May Save Us Millions 


By WHEELER McMILLEN 





y 
MN 





line. 





7 E ARE only skimming the cream of our po- 
tential national wealth,” says Mr. McMillen. 
@ “We have learned to take perfumes, dyes and 
other values out of coal tar. @ We have learned 
to crack petroleum and get twice as much gaso- 
@ Now the alchemists of science are 
putting into retorts straw, peanut shells 
and cornstalks. @ Asa result we already 
have new ways of making mucil- 
age, guncotton, pipe stems and shoe 
polish. 
a host of other new marvels.” 


@ And we are promised 


















OU who pay grocery bills and 

the farmer who grows the gro- 

ceries may peer hopefully these 

days into scientific laboratories. 
There effective methods of accomplishing 
that seemingly impossible feat—cutting 
the costs of food while simultaneously 
increasing the prices of farm products— 
are being found. 

Astonishingly little of the enormous 
volume of production on the 6,500,000 
farms in the United States yields any 
profit to the farmer or is of actual use to 
anyone. The average acre of wheat yields 
900 pounds of grain and 4,000 pounds of 
straw. Commercially, the straw is 
waste—two tons that serve no purpose 
except to go back to the soil. Less than 
half a ton of the acre’s entire wheat pro- 

uction is actually utilized. 

Yet a Minnesota chemist has recovered 
from a ton of straw 1600 pounds of useful 
products worth at present market prices 
around $259! Immeasurable wealth for 
the farmer and the rest of us is available 
i agricultural waste. 


SSCIENTISTS succeed in their task of 
reclaiming this waste, more and more 
commodities will move into trade and 
more and more money will go back to the 
farmers. More food, at lower prices, will 
available and farmers will make more 


money from their by-products than from 
their food products. 

Lignin, found in straw, stalks, and most 
plant refuse, according to Dr. C. A. 
Browne, chief of the Bureau of Chemis- 
try in the Department of Agriculture, 
“probably offers as many methods of 
utilization for the manufacture of tanning 
materials, dyestuffs, and other industrial 
products as was offered eighty years ago 
by that other trade waste, coal tar, which 
has proved to be an almost inexhaustible 
source of wealth.” 


ELLULOSE, which makes up the chief 
part of the solid framework of plants, 
has innumerable uses, and few of the 
sources of it, besides wood pulp, have been 
utilized. Efforts are being made now to 
utilize cornstalks for paper making. 
Congress has appropriated $50,000 
with which the Bureau of Standards will 
begin July 1 investigation into uses of 
peanut shells‘and corn and cotton stalks. 
Already the United States Depart- 
ment of Agriculture has issued a list of 
217 products and uses of corn. Most of 
these are derived only from the grain of 
the corn, of which some three billion 
bushels are harvested annually in the 
United States. And the grain represents 
only about one fourth of the total weight 
of the corn plant, nearly all of which 


at the present time goes to waste. 

Aside from its food uses, corn goes into 
the manufacture of mucilage, guncotton, 
talcum powder, shoe polish, printer’s ink, 
leather, textiles, the fireworks called 
**sparklers,’’ rubber substitutes, and so on 
for a long and surprising list. Your red 
rubber bath sponge is probably made of 
corn. Bya vulcanizing process applied to 
corn oil, the rubber substitutes are derived, 
though rubber of high tensile strength has 
not been produced from corn. 

Furfural, a chemical important in 
making synthetic resin, can be de- 
rived from corncobs, although oat hulls, 
another farm waste, are used more ex- 
tensively for commercial production of 
furfural. Phonograph records, pipe- 
stems and cigarette holders, telephone 
receivers and radio horns may all be the 
product of corncobs or oat hulls by the 
furfural route. Our yearly production of 
corncobs is twenty million tons. And 
nearly all are thrown away or burned. 


ORE than a hundred million acres of 

the best American farm lands are de- 

voted annually to the corn plant. A great 
stalk grows up from every grain that 
sprouts. Stalk, tassel, leaves, silks, cobs are 
wasted—only the seed is used. Moreover, 
about five sixths of all the grain itself is fed 
to animals, a procedure that one distin- 
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and fermentable 
wastes, as of fruit; 
but until gasoline 
rises to about forty 
cents a gallon, pe- 
troleum will be a 
cheaper source of 
fuel for internal 
combustion engines. 
Most of this kind of 
alcohol ncw made 
in the United States 
is derived from 
blackstrap molas- 
ses, which is im- 
ported very cheaply 
from tropical coun- 
tries. 

George H. Harri- 
son is the Minnesota 
chemist’ who has 
taken $250 worth of 





Dr. C. A. Browne, 
chief of the Bureau of 
Chemistry, Depart- 


ment of Agriculture, 
who points out that 
millions are lost annu- 
ally in straw, cornstalks 
and other crop waste 





guished chemist pre- 
dicts will be classed 
some day with the 
wasteful process of 
feeding raw bitumi- 
nous coal to a furnace for 
heat supply. ° 

Another noted chemist, 
Dr. O. R. Sweeney of Iowa 
State College, says: “I believe firmly 
that there is more cash value in the 
elaborated stalk and cob than there is in 
the corn. The uses to which we propose 
to put the by-products are extensive. 
They include adhesive, paper, charcoal, 
fuel, solvents, embalming fluids, chemi- 
cals and lumber substitute. Pipes, gas 
scrubbing material, furfural, charcoal, 
have already been produced.” 

One wag who saw Dr. Sweeney’s state- 
ment exclaimed, “They already make 
embalming fluid out of corn!” Which 
leads to the more sober statement that in 
two former distilleries, one at Terre 
Haute and another in Peoria, 18,000 
bushels of shelled corn are being con- 
sumed daily in the manufacture of the 
solvents butyl alcohol, acetone and ethyl 
alcohol. These fermentation products 
are used chiefly in the making of lacquer, 
films, artificial leathers and perfumes. 


RACTICALLY all the bagasse of the 

southern sugar mills is now made into 
an excellent lumber substitute. Investi- 
gations are being conducted in Iowa on 
ihe gathering of cornstalks for wallboard 
and paper making, for which the chemical 
processes are already well established. 

Dr. E. B. Fred, head of the depart- 
ment of agricultural bacteriology in the 
University of Wisconsin, says that “per- 
haps lacquers prepared in this way will 
entirely replace our common paints.” 
Dr. Fred’s researches contributed certain 
important steps that led to use of corn in 
the solvent industry. “Let the bacteria 
do the work,” he says. 

Fuel alcohol for power use has long been 
chemically possible, and may eventually 
consume vast quantities of corn, potatoes, 














A vivid picture of agricultural waste. This tractor-drawn corn picker 
Paper, lumber substitutes, embalming fluids 
are only a few of the useful products being ground down under its wheels 


rides down all the stalks. 


products from a ton of straw by distilla- 
tion. He has even run his automobile 
engine with gas which was distilled from 
straw, and has the body of the car 
gleaming with paint made from straw. 
He forces fine-chopped straw through 
tubes heated to 1200 degrees Fahrenheit, 
using a third of the gas thus produced 
from the straw to maintain the tempera- 
ture. From each ton there remain 12,600 
cubic feet of gas, which is piped to a con- 
densing reom where the separation 
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processes yield 640 pounds of 
pounds of pitch and fifteen 
straw oil. 

“Yet,” says Harrison, “if you touch 
match to a ton of straw all you have |} it 
is about forty pounds of ashes, ] : t 
most of these products from the part that 
would go off in the smoke.” ie 


carbon, 409 
gallons of 


en oil may have an important 
uture as a germicide and disin. 
fectant. After experiments in a famous 
Minnesota hospital, it is reported to bea 
stronger disinfectant than phenol, which 
comes from coal tar, and to have the ad. 
vantage of being nonirritant, neither 
cestroying nor burning living’ tissues 
Waterproofing materials can be made 
from the pitch, and the carbon is being 
ground into high quality paints which 
are made on a commercial scale. 

No one has yet suggested distilling the 

family cow and using 
part of her to pull the 
‘automobile, but her 
usefulness does 
not end with sup- 
plying milk and 
butter and cheese 
for the table. 
Many a citizen 
comes in contact 
with her products 
before he sits 
down to the 
breakfast — table. 
He can comb his 
hair and_ button 
his shirt with milk 
products, and may 
also use a shoe 
horn made of milk. 
If he happens to 
be late for break- 
fast, it may be because he lingered too 
long the night before at a table where a 
game was played with red, white and 
blue chips made of milk. For combs and 
buttons, poker chips and billiard balls are 
commonly made from casein, a product of 
skim milk. 

The cow even contributes to the maga- 
zines, for great quantities of casein are 
required to impart a smooth finish to 
printing papers, and the washable paints 
for walls and woodwork are made possible 














The amazing straw product plant of G. H. Harrison, Minnesota, where from every ton of straw 
*“ waste” chemical magic recovers 15 gallons of oil, 640 pounds of carbon and 400 pounds of pitch 
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by the utilization of casein as a binder. 
ong the huge wastes awaiting scien- 
tific attention is cheese whey. ‘Three 
pillion pounds a year of cheese whey not 
only Jack a satisfactory use, but present 
a problem to the factories in sanitary dis- 

|, Bacteriologists suggest that fer- 
mentation processes can be devised to 
turn this into organic solvents, such as 
butyl alcohol, acetone and lactie acid. 
Small amounts of whey and skim milk 
are NOW transformed into milk sugar. 
Dairymen are demanding cheaper proc- 
esses for extracting the five percent of 
sugar that is In milk. 


ILK sugar is preferred for coating 
pills, and is in small demand for 
infant feeding and a few other purposes. 
The most amazing development in the 
sugars is that promised by new discoveries 
by Dr. Frederick Bates and associates in 
the Bureau of Standards. This is the 
extraction of levulose, usually called 
“fruit sugar,” from the tuberous roots 
of the Jerusalem artichoke. We in the 
United States are now dependent upon 
foreign sources for eight of the ten billion 
pounds of sugar we use annually. It is 
entirely possible that this may cease to 
betrue. Artichokes will grow abundantly 
in practically every part of the country, 
dong well on many soils that are not 
highly fertile. The levulose extracted at 
the Bureau of Standards is about seventy- 
five percent sweeter than sucrose, as 
ordinary cane and beet sugar is called. 
But the prospect for emancipating our 
sweet tooth from foreign producers de- 
pends not alone upon levulose. Processes 
proved in the laboratory have been 
adopted commercially for the manufac- 
ture of another kind of sugar, dextrose, 
from corn. Corn sugar is used in ice 
creams, confectionary, bread, and for 
other purposes where too great sweetness 
is not desired. If levulose comes to be 
manufactured extensively, a sugar of 
standard sweetness may be marketed by 
combining it with corn sugar. 


HE Jerusalem artichoke is not the 
oily new crop that may help solve 
the agricultural problem by substituting 
for crops whose over-production has d >- 
pressed farm prices. The soy bean, im- 
ported some years ago from the Orient, is 
now grown here by the thousands of acres, 
and from it we are deriving hay, stock 
feed, ivory substitutes and oil for paints. 
Science is meeting and conquering 
another great source of wastefulness 
the waste of millions oc hours of human 
labor and of horsepower applied every 
crop-year to land that yields but indif- 
ferent returns because of deficiency in 
nitrogen. 
Could nitrogen be supplied at low 
enough cost, the agricultural output from 
d now under cultivation would be in- 
creased enormously. All the interest that 
farmers have shown in the Government's 
disposal of the Muscle Shoals power plants 
centered in the possible use of 
that power for extraction of nitrogen 
from the air by electrical processes. 
. +He new German process, using coal 
instead of electric power, also is attract- 





‘Ing widespread attention. The tremen- 


ous significance of that discovery has 
only begun to penetrate. Within three or 
our years, probably, the process will be 
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A few of the two hundred and seventeen devices and uses that the chemist’s magic is 
extracting from corn and its hitherto wasted by-products, cornstalks and the lowly cob 


available for use in this country. Last 
year Germany exported more nitrogen 
than the farmers of the United States 
used. Announcement has recently been 
made of plans for construction of a syn- 
thetic nitrogen plant at Hopewell, Va. 

The extraordinary import of the immi- 
nence of low-priced nitrogenous fertilizers 
lies in the fact that by their use produc- 
tion per acre can be very much increased 
at little additional labor expense. There- 
fore, although the total volume of crop 
production may so increase as to depress 
prices, the lowered cost of that production 
is likely to leave to the farmer a greater 
profit margin. 

The meat packing industry’s com- 
plete utilization of every part of every 
animal is perhaps the best known ex- 
ample of what can be done when science 
and business combine to eliminate waste. 
It is true that in many cases the carcass 


of an animal is sold in the meat shop for 
less than the packer paid the farmer for 
the live creature. The packer’s operating 
expenses and profits can be covered by the 
absolutely complete utilization of the by- 
products. But for the by-products, farm- 
ers would be far more poorly paid for 
their livestock, and the meat dealer’s 
prices would be far higher. No other 
agricultural products as yet are so thor- 
oughly conserved. 


Y FAR our greatest resource is the soil. 
We have nearly a billion acres (973,- 
000,000) capable of being used for crops or 
pasture. As long as we put a hundred mil- 
lion acres in corn and use only the seed part 
of the plant, as long as we put fifty million 
acres in wheat and use only the grain, 
with the waste of other crops in propor- 
tion, we are only skimming the cream of 
our potential national wealth. 
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Fire 
Shy 


A flaming story of the men 
who tame rivers of steel— 
How one of them seared the 
craven fear from his soul 


By EpmunpD M. LITTreELL 
Author of “Midge” 


HUCK SELLERS might look like a real steel man; 
the letter that introduced him might in so many 
words say that he could do a thing very few men had 
ever done, but—Pat Donnell, the black-eyed giant 

who ruled the open hearth furnaces of Argo Steel, looked from 
the man to the letter with an eye that saw behind the words. 
“To whom it may concern: 
This will introduce Chuck Sellers who has been 
first helping for me for a year. He has-never lost 
a heat. 
Wm. A. Sims, 
O. H. Supt., 
Monarch Steel Co.” 
“Never lost a heat.” Something should have been added to 
that. If it were true, Bill Sims, one of the best open hearth 
supers in the steel business, would never have let him go. Not 


unless there was a mighty good reason for it. Pat Donnell | 


knew that. He raised his eyes for another keen scrutiny of 
the man who stood before him. 

Six feet of muscle with the shoulders of a shovel wielder— 

‘and the hands of a man who hadn’t worked at it for some 
time. A pair of blue eyes widely spaced and level—with dark 
rings beneath them. ‘The long jaw of a fighter—with lips 
tightly closed and drawn lines about the mouth. 

Pat Donnell needed first helpers; needed them badly. He 
had lost three in the past month, and first helpers are not to 
be found hanging on every lamp-post. One of his men had 
gone to Florida; one had taken his wife to Arizona; one— 
poor Tom!—had ignored the ponderous advance of the friendly 
charging machine and been buried the same day. It had meant 
the promotion of three men who were not quite ready for it. 
It had called for more than the usual amount of work from 
his three melters. They had enough to do supervising the 
four furnaces each was responsible for; the necessity of prac- 
tically working one of them was almost too much. And Pat— 
oh, well, he was used to doing the work of five men anyway; 
it wasn’t hard to-do a little more. 

“Never lost a heat.” That might be true, but this Chuck 
Sellers had lost something else, if Pat was any judge, and Pat 
knew men. He had seen their souls blistered raw in the heat 
from open hearth furnaces. He had seen the sores heal up, 
too. Sometimes. Heat does strange things, and when heat 
and bone-wearying labor go together—Chuck was standing the 








gaff of a silent inspection like a man, anyway. 

“First helper, eh?” Pat’s voice had the booming quality, 
even in this private conference at one end of the quarter-mile 
charging floor, of a man who could put men through their 








































































Illustrated by H. T. Fisk 


paces. “The only first helpers we got on this floor work their 
way up right here. I'd oughta put ya in the cinder pit.” 

A dirty, nasty job, the cinder pit. Take a pick and shovel, 
and shoes with two-inch soles, and climb down into the nest 
where the ladle sits below the tapping spout of the furnace. 
Dig out the hot, fuming mess of slag that boils over the rim 
after the hundred tons of molten steel has plunged down into 
it and it has been hoisted away. It’s the meanest job on the 
open hearth. Pat's eyes glinted like a microscope lens as they 
watched the applicant’s. reaction. 


HUCK’S lips tightened a trifle more, his eyes wavered, thea, 
clenching his hands, he accepted the challenge. 

* All right,” he said. 

“But I don’t need no third helpers.” Pat spoke as though 
he had neither observed nor heard. More like a man thinking 
out loud. “Need second helpers, though.” 

“All right.””. The same tone. Humble, yet with a certain 
courage in it. 

“Got anything to tell me?” Pat shot the question suddenly. 

The blue eyes withstood his glance for a long moment. At 
first there was something of a determination in them, % 
though he would spill the thing that drew those lines on his 
face; then the light faded and he looked away, down the long 
floor that seemed to meet the brooding roof in the far distance. 

“No,” said he. : 

It was Pat’s turn to look down the floor. But he did not 


see the piles of steel-making materials that littered its boule-- 


vard width, nor the long fronts of the twelve furnaces that 
walled its inner side and shot inalicious gleams of light throug 
their peephole eyes; he was thinking that Chuck Sellers h 
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A nissing slosh of metal rose over the brim, struck the floor behind him, dripped 
on his hands. Chuck, his arched back straining, clung to the heavy bar—and waited 


a good deal of something to tell—when he was ready to talk. 

“H-m-m!” A rumble that echoed deep in his chest. ‘Go 
to work right away?” 

“Where?” With the look of anxiety displaced by one of 
eagerness, 

“Number Five furnace.” 


AT led the way down the outer edge of the floor. Nearly half- 

way back a blast of light was sweeping out, sun-strong, 
from the open doors of Number Five. It spot-lighted the 
activities of a crew of men that circled about in front of it 
with swinging shovels. Pat stopped beside a high-backed 
wooden bench that, with a steel water tank and three lockers, 
constituted the loafing place for the crew of Number Five, and 
indicated a vacant locker. 

Chuck knew what to do. He produced a pair of blue glasses 
from his pocket, set them firmly far out on his nose, and 
stripped to the waist. There were white marks on his shoulders 
and back; the scars that marked the former nestling places of 
white-hot slag. He picked up a shovel; hefted it for balance, 
frowned a little as though not quite pleased with it, and went 
out on to the floor to take his place in the rotating parade of 
men. They were making bottom. A sprawling pile of dolo- 
mite, white chalklike pebbles of roasted limestone and mag- 
nesia, lay between the widespread rails of the charging 
machine tracks before the yawning doors of a furnace that had 
just vomited its man-made lava and gaped incandescently for 
another heat. Its bottom, dotted with pockmarks eaten out 
by the departed steel, needed patching. Eighty feet long, that 
ottom, and twenty feet wide. Shallow, like a pan with sloping 
sides, and soaked throughout with two thousand degrees of heat. 


Three crews were working at the job; men from Number 
Four and Number Six helping those on Number Five, and 
expecting a return of the compliment on their own furnaces 
later on. Nine men, now that Chuck had joined them, circled 
from the dolomite pile to the furnace doors. Blue glasses were 
set far out on their noses for protection from the dazzle when 
shooting at a pockmark and for ready looking around when 
their backs were turned upon the furnace. Arms were ridged 
with muscles; backs, chests and faces were wet with sweat 
that made them look gilded in the blast of light. A labor to 
test the strength of any man. 

Chuck acted like a steel man. He swung his shovel like an 
artist. His slim waist was whalebone, his legs were rawhide, 
his arms and shoulders cabled with steel. He sweat, too. Pat 
disliked men who stayed dry. They generally blew up inside. 
So far so good. Pat turned away and looked up Pod Horton. 

“New man on Number Five. Chuck Sellers, second helper. 
Watch him.” 


OD HORTON, one of those men who, laboring in the heat 

of ten Saharas and sweating rivers, grew fat on it, nodded 
silently. He had earned a melter’s job long before, was entirely 
too busy bossing four furnaces to have to swing a shovel him- 
self, and welcomed the addition that would relieve him. 

“Bill Sims says he’s a first helper, but we'll see,” Pat added. 

“We need em,” said Pod. with an eye on the circling group. 

“Not till we know ’em,” said Pat, and hurried away to 
make up for the time lost in an interview. 

It was late that afternoon that Pat became better acquainted 
with Chuck Sellers. Pat was on the opposite side of the 
great building, standing on a narrow shelf that clung, two 
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man-heights above the ground, to the towering wall. A hun- 
dred feet away from him across the dirt floor, Number Five 
was tapping a heat. All the other furnaces were inactive 
on this side. But a river of fire was pouring out of Number 
Five's tap hole. It burst through at the center of the second 
floor level, sizzled down a clay-lined spout, and cascaded with 
a billow of smoke and flame into the room-size ladle that 
squatted in its cinder pit twenty feet below. 





AS of steel sloped down to the tapping spout 
from either side. Flights of steel stairs, an extension of 
the passageway between the furnaces, dropped to the ground 
from the top of each slope. On the balcony, like a devil serv- 
ing his river from hell, stood Chuck. He was heaving fifty- 
pound sacks of coal dust into the stream, recarburizing the 
heat, tossing them as though they were feathers, and making 
them strike precisely where the cataract struck the pool inside 
the ladle. He knew how. Beside him was Jerry Cox, shoveling 
the heavy manganese into the ladle. A promising youngster, 
Jerry Cox. Nearly as tall as Chuck, but not so heavy and 
some years younger. One of the brightest fellows on the floor, 
though. He was on trial as first helper now, and worked with 
a zest that indicated his determination to make the promotion 
stick. He and Chuck ought to make a good team—if nothing 
goes wrong. 

It did. One of those things happened that even Pat, with 
all his tearing back and forth in keen-eyed watchfulness, could 
not entirely prevent. The ladle was almost filled. The scum 
of slag was rising like a yeasty dough above the rim of the 
ladle, beginning to slop over and fill the cinder pit. There 
was a blubbery p-foopf! and a shower of sparklets rose slowly 
into the air and fell like rain—a puff. 

When a ladle is relined with fire brick and smeared with 
clay it has to be thoroughly dried out. If it isn’t, the contact 
of the liquid fire with the wet clay will generate steam. And 
steam has to escape, so it puffs out through the slag. 

Those drops of slag are anything but rose petals when 
they light upon shoulders, even when a coat covers them. 
Chuck got some, and so did Jerry. Chuck had a few 
more sacks to heave, but Jerry was free to run. But he 
didn’t. Instead, Chuck fled. Forgot his duty, his sacks, 
everything but that rain from hell. He tore up the slope 
of the balcony, around the corner of the furnace, and 
disappeared through the aisleway 
between it and its neighbor. 
Probably to throw himself into 
the water tank on the far side of 
the charging floor. He was fire 
shy! 


OT Jerry. He shook himself, 

dropped his shovel and fin- 
ished recarburizing that heat. 
Pat knew how slag could nestle 
through clothing and eat at a 
man’s hide; his shoulders itched 
with sympathy even while he 
swore softly in praise of the 
youngster. And, when the last 
sack had been tossed and the last 
drop of steel had dripped from the 
spout, he calmly waved a go- 
ahead signal to the operator of the 
crane that bridged the wide floor 
and was hooked on to the ladle. 
Even then he stood for a moment 
watching the massive bucket rise 
slowly out of its pit and start 
across to the waiting train of ingot 
molds before he followed Chuck. 
Then, if disgust was ever written . 
upon a man, it showed in the 
swing of his shoulders. 

Pat forgot that he had come to 
watch the teeming of this heat. 
Pouring steel into molds was sec- 
ondary to what might take place 
over there. He jumped to the 
ground, though there were stairs 
not ten feet away, ran across to 
the steep flight leading to the 
balcony, thence to the charging 





Chuck had his burns—he ripped off his coat and 
shirt to show them—burns taken with honor 
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floor. He found a fight in full swing with an audi 
forming. — Cagerly 

“Cut it out, ya scuts!” he bellowed, and charged int 
melee. 0 the 

Chuck, dripping wet from a bath in the tank, h 
with one mighty hand; Jerry, still dry, with the other Ey, 
those angered men had to surrender to such compulsion at 
did it will’ngly, with contempt glaring from his eyes, Chuck 
his chin trembled and he cursed insanely—trying to reach the 
other. , 

“Called me a yella dog!” he jibbered. “The ——” 

“Well?” roared Pat. He might just as well have added 
* Ain’t ya?” Chuck collapsed. 

“Back to yer furnaces, ya cinder-hoppin’ hounds!” Pat bel 
lowed at the ring of men, and it dissolved, whispering, : 

“Pod, take the furnace, an’ you two terriers, come with me” 

Pat strode ahead of them to his tiny little office that crouched 
at the corner of the floor opposite Number One furnace, He 
was seldom in this cubby-hole, this man who had men anj 
tonnage to handle; but there, with a door closed behind them 
was the place to hear the something that Chuck had to tel, 
And Jerry, the man who condemned him, was the only othe 
one qualified to listen in. 

“Now,” growled Pat. “Spill it.” 

“T ain't a yella dog!” snarled Chuck. “ 
dog!” 


€ grabbed 


I— [ain'ta yeh, 


\T’S years on the heat-ridden floor of Argo Steel had dis. 
closed to him the naked emotions of many men. He had 
seen death, and the reactions it brought forth; hate, fear, rage, 
had stalked before him. But—it is a terrible thing to hear and 
see a grown man cry. It banishes anger like a mist before the 
sun; it stirs up sorrow, and pity, and—embarrassment. P,t 
turned his back on the heaving shoulders that bowed over his 
desk; Jerry stared dumbly out of the window. They waited 
with what indifference they could 

summon for the storm to bloy 

itself out. At last, interrupted 

from time to time by a diminish. 

ing recurrence of gulps and nose. 

blowings, the tale came out. 

Chuck Sellers had slogged away 

sno at steel for more than six year 
Pag before steel got him. And then 
it didn’t get him, it got his 
brother. He had- gone through 

those catastrophes that happenin 
a place of fires and melted ee. 
ments without a quiver; had seen 
the terrible things that happen to 
men when steel breaks loose. He 
had his burns—he ripped off his 
coat and shirt to show them— 
burns taken with honor, as Jerry's 
were. Then he had brought his 
brother into the mill with him, 
and steel got him.  Transfixel 
with horror, he had stood and seen 
his brother dissolved in steel while 
other men risked their lives. They 
forgave him that, tried to hep 
him forget; but later, when he 
went through a puff just like this 
one, he had turned craven. fe 
had fled that mill, tried another 
and the men had ostracized him 

when it showed up again. Heh 
oS ” quit steel, gone into other work, 
but he “couldn’t sleep with hin 


self.” 


ILL SIMS, the man who hal 
written that letter, was = 

_- last one who had tried’to help hin 
and his—not cowardice, but some 
thing—had beaten him once mort 
He had not told Pat about it be 
cause he hoped that he could whip 
it this time. Now—silence, 
head on his arms. : 
“IT got to whip it,” came his 
muffled voice at last. “I got to: 
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. and did not miss a grin of understanding from Jerry. 





“An’ I'm the guy 
that'll help ya do it,” 
growled Jerry Cox. 

‘ “If beatin’? me up’ll 
‘ do any good, go to it. 
BY Yella dog my foot!” 
He laid a hand on 

3 the bowed shoulders 
. —and snatched it 
away whenthey began 

to heave again. Pat 
Donnell, wise old 






















Sock! It was Chuck’s 
fist that landed, as 
he thrust Jerry aside. 
Bony went sprawling 


steel-and-man mixer, did something that was entirely different. 

“Not if I know it!” he snorted with a great assumption of 
anger. “Til have no fightin’ on this floor, ya shovel-slingin’ 
lizards!” He brought his mighty fist down with a crash on 
thedesk that Chuck was using for a pillow—and Chuck straight- 
ened up with eyes that for all their redness had a grateful light 
inthem. “Git back to yer furnac e, ya got a bottom to make. 
An’ no more shenanigans, get me?” He stormed to the door, 
grabbed its knob and jerked it open. ‘You birds make steel 
or get out, hear me?” He flashed a hot-eyed look at them 
“Git 
some salve on them burns,” he added, wal the door slammed 
upon them with a bang. 

It was Pod Horton, “directing the work of substitutes on 
Number Five, who told him a few minutes later what he 
already suspected. “A blame good steel man,” he said. “Him 
an’ steel go together like that.”” He held up a hand with two 
fingers in close parallel. ‘‘ What's this about duckin’ a puff?” 


OTHIN’ to it. Tell ’em Jerry sent him back. An’ if 
they start laughin’, tell “em I said so,” he added. 
nodded, without smiling. “He'll make a good first 

helper,” was his reply. 
“After a bit,’ said Pat, and went on to raise a little Cain 
with the foreman of the ladle- lining gang. 
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Chuck and Jerry appeared soon thereafter and took up their 
task of making bottom as though nothing had happened. 
There is no time for talk during that soul-trying labor, so if 
the men had any opinions they kept them to themselves. It 
was not until the next day that the floor expressed itself. 

It took the form of a casual visit from Bony Carr, the eagle- 
beaked rack of skin and bones that was first helper on Number 
Three. He strolled over to where Chuck and Jerry were 
sprawling on their bench and volunteered the opinion that it 
looked like rain. Chuck flushed, then whitened, but gathered 
his feet under him. Jerry lifted a pair of hot eyes to the 
visitor and spoke first. 

AW,” he drawled, “but there's liable to be a 
lightnin’ any minute.” 

Bony was positively foolhardy. 
he said. 

Sock! It was Chuck’s fist that landed, for he thrust Jerry 
aside with dne hand and availed himself of the privilege with 
the other. Bony went sprawling. 

“That’s my job,” said Chuck to Jerry. “ You lay off.” 
“You can’t have all the fun,” was Jerry’s retort as they 
watched Bony get to his feet. 

And Bony, before he turned back to 
his furnace, signified that opinion would 
remain unchanged. “It’s goin’ to be 
mighty cloudy around here just the 
same.” 

That story followed the other two up 
and down the floor. The three in com- 
bination caused a good deal of confusion, 
for they could not understand Pat’s out- 
right lie in defense of a man wha had 
positively fled from a puff. Nor could 
they razz the fire shy man either. Not 
only was it against Pat’s expressed wish, 
circulated by Pod, but it was quite evi- 
dent that Chuck was most emphatically 
not man shy. They could treat Chuck 
as though he did not exist, however, led 
by the whisperings of Bony. Which was, 
after all, far worse than razzing. And 
Jerry, who had the privilege of making 
his own choice in the matter, preferred to 
associate with Chuck. 

Bottom-making, charging, tapping and 
bottom-making again. The days went by 
in a monotonous round of labor and heat. 
The only talk that went on at Number 
Five was the dialogue between Chuck and 
Jerry; the only visitors they had beside 
Pat and Pod, whose many duties pre- 
vented anything but the briefest of chats, 
were the unsociable machines that lingered 
only long enough to do their chores. 

The train of low flat cars, bearing loaded charging boxes, 
that was spotted on the narrow-gage tracks close before the 
furnace by the pot-bellied dinkey engine; the lumbering charg- 
ing machine, like a fifteen-foot sawhorse of steel with a mass 
of machinery hanging between its legs, that trundled up on 
its twenty-foot tracks beside the train and emptied those 
charging boxes one by one in the glowing maw of the furnace; 
the cranes that stopped to dump great trays of dolomite or 
ferro on the floor between the charging machine tracks as fast 
as it was used up, or to deliver a fifty-ton batch of hot metal 
after the charging machine had left—not much talk from them. 
Chuck and Jerry exchanged labor as usual with Four and Six, 
and spent their rest periods in solitary confinement. 


stroke o’ 


“Not before a little puff,” 


ERRY tried to fill in those gaps by talking a streak and 
asking questions, with the result that he crammed his head 
with more steel-making tricks than he could have learned in 
years of practice, and the heats they turned out were perfect. 
If Chuck occasionally grew absent-eyed during quiet moments, 
Jerry forced his tired tongue to renewed efforts until the eyes 
focused again. It carried over into their off-duty hours as well, 
for Jerry insisted upon Chuck’s becoming his roommate—and 
in the darkness of the night heard a dreamer’s mutterings that 
had to do with “whipping it.” 
“Why don’t ya tell ’em the truth?” Jerry demanded hotly 
of Pat one day. It was not exactly the thing to do, this criticiz- 
ing the morals of one’s boss, but Jerry (Continued on page 123) 
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HEIR engines roaring, 
their cars never more 
than a few feet apart, 
the two lurched around 
that treacherous dirt track—Bar- 
ney Oldfield in his famous Blitzen 
Benz and his bitter rival, Ralph 
De Palma, in a monster Fiat— 
cars capable of’ bettering two 
miles a minute. Suddenly, on a 
turn, a cloud of dust belched up, 
as if from an explosion. And from 
it shot only one car—that of Oldfield. 

“It locked like certain death for De 
Palma, and I ran from the judges’ stand 
with my heart in my throat. He lay 
crumpled, almost smothered in soft dirt, 
but alive. A blown tire and not the colli- 
sion we had feared had thrown him off the 
course and against the outside fence.” 

Fred J. Wagner was talking, Fred 
Wagner, famous starter of automobile 
races, who has seen more exciting races 
than any man alive. He’s been at the 
racing game, most spectacular of all 
sporting events, since the first thrillingly 
torturous days of the Vanderbilt Cup. 
You can attribute his slim athletic figure 
and alert eye, if you will, to his agility in 
dodging racing cars. 

The duel between Oldfield and De 
Palma, fought in New Orleans orie Mardi 
Gras day, stands out in Wagner’s memory 
as his greatest thrill in sport. To him it 
rises above spectacular cup races, hard- 
fought road races, desperate hill-climbs, 
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Blots of color streaking down the speedway, clouds of dust, roaring 
engines, man and car strained to breaking point—little wonder they 
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Remarkable photo of an accident at the Ascot 
track, Los Angeles, when Gus Schrader threw 
a wheel. The wheel can be seen leaving the car 


beach tests; and this man ought to know, 
for he has waved the checkerboard flag 
signifying victory at every one of them. 

Oldfield and De Palma that fateful day 
were contesting on a dirt course of a mile 
in racing cars far too fast for the track. 
The excitement was intense, for they were 
then the country’s most famous racers. 
Each had won one ten-mile heat, and they 
were off to a flying start on the third and 
deciding race. For seven miles they shook 
dice with death as they thundered down 
the stretches and swished around the 
turns with wheels all but locking. Then— 
disaster, De Palma’s car turning turtle, 
though the driver, hurled into a bank of 
soft earth, escaped with broken ribs. 

All for sport and its glories! 

Well, not exactly. While racing is gen- 
erally looked upon as a sport, there is 
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he Most Spectacular 


How Automobile Racing Makes Cars Faster, Safer 
and More Comfortable—Episodes of Famous Races 


By PETER VISCHER 


really much more involved. Rae. 
ing men will tell you that the 
automotive science needs racing 
always has and always will, They 
say that there is hardly an jm. 
provement in modern automo. 
biles that cannot be traced to 
racing. 

As the result of such gruelling 
outdoor tests have come four. 
wheel brakes, balloon tires, eight. 
in-line engines. Constructive rac. 
ing, with its terrifying speed, has given 
your automobile a quicker get-away, ac- 
celeration, flexibility and a hundred and 
oné other features of which you are proud, 


N A way, it is exhilirating and romantic 


that something so intensely practical’ 


should be considered a sport. And the 
racing man will tell you that the 500-mile 
international automobile race held every 
Decoration Day on the Indianapolis 


- Speedway is the greatest sporting event 


of the year. You can’t argue with a fol- 
lower of automobile racing by citing a 
heavyweight championship fight, or a 
gridiron battle between the Army and the 
Navy, or a World’s Series baseball game, 
or the Kentucky Derby. 


Official figures show that last year a . 


crowd of 145,000 paid to watch the Indian- 
apolis race. The rain-soaked mob that 
saw Gene Tunney batter Jack Dempsey’s 
heavyweight crown from his head num- 
bered 125,565. The melodramatic Army- 





call it ‘the most thrilling, most reckless, most dangerous, most valu- 
able sport’’! Photo shows seven speed demons on a turn at Los Angeles 
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Sport in the W orld 





They’re off! 


Typical scene at the start of an automobile race at Brooklands, England. 
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No 


sport draws larger crowds of frenzied spectators, or carries greater hazards for participants 


Navy football game at Chicago drew 
100,000. The Derby draws no more. 
Baseball attracts comparative handfuls. 

Literally, they come from the corners 
of the earth to see the Indianapolis race, 
for it is the climax of the automobile 
racing season. It wears the Blue Ribbon 
of Motordom, and is at once the most 
thrilling, most reckless, most dangerous 
and most valuable contest of the sporting 
year. 

Wagner’s favorite incident is only one 
of a great store dealing with racing life. 
There was the finish, for instance, of a 
Gold Cup race at Savannah, in which 
David Bruce-Brown, wealthy amateur 
sportsman later killed, won a 400-mile 
road race from the famous Frenchman 















Hemery by the margin 
of forty-eight hun- 
dredths of a second! 
Then there wasthetime 
something went wrong 
with De Palma’s car at 
Indianapolis at the very 
moment victory was in 
sight, and the doughty 
Italian, heartbroken, 
Jumped out and with 
perspiration mingling 
with his tears pushed 
his heavy car across 
theline. And there was 
the heroism of George 
Robertson, first Amer- 
ican to win the Vander- 


**narrow escape’’! 


bilt Cup, who virtually cut his car in half 
on a telegraph pole to save a pedestrian— 
and lived to tell the tale! 

Notice that no story from a racer, or a 
race official, or a true racing enthusiast, 
tells of death or disaster—though there’s 
no sport more dangerous, no livelihood 
more hazardous. Close finishes, great vic- 
tories, gallant rescues, life—and only life 
—these interest the racers. 

Small wonder, for death has hung a 
heavy pall over automobile racing, from 
the early haphazard days, when the first 
Vanderbilt Cup race on Long Island 
killed three and maimed more. Take, for 
instance, the bloody Vanderbilt Cup race 
of 1910, said to have been watched by 
half a million people, when five were 
killed and twen- 
ty badly hurt. 
At a far less im- 
portant race the 
next year, at the 
New York State 
Fair in Syracuse, 
nine were killed 
and fourteen in- 
jured in crashes. 





For one horror-struck moment the crowd gazed speechless, when this car turned 
turtle—then breathed again as the driver crawled out murmuring something about 
Accidents on the speedway are often fatal, although, in the 
upper picture, taken during a race at Santa Monica, this driver, too, was unhurt 
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ses 


The list of great drivers who have given 
their lives to the sport is a long one, and 
runs from those who are safe-and-sane 
to those who are reckless daredevils. 


IMMY MURPRY, invariably a sensi- 
ble pilot and considered by many the 
champion driver of all time, was killed the 
first time he overreached himself trying to 
make up impossible ground. Joe Boyer, 
always rash, was killed at a time when he 
was taking things easy. Howdy Wilcox, 
Dario Resta, Bob Burman, Teddy Tetz- 
laff, Gaston Chevrolet, and many more, 
all great pilots—all are dead. Killed, you 
might say, in action. 

Fortunately, they don’t all have to 
give their lives to the sport. 

Tommy Milton, only 
two-time winner of the 
Indianapolis event and 
the man who has trav- 
eled faster on four wheels 
than any other American 
—156.04 miles per hour 
by. official count on the 
sands of Daytona Beach, 
in Florida—retired last 
year quite intact. After 
thirteen years of racing, 
he retired independently 
wealthy, possessor of 
more records than any 
other driver. 

Milton, a 200-pound 
athlete who could have 
made good at any sport, 
made more than $100,- 
000 a year during the 
three big years of his 
racing career. Possibly 
half a dozen drivers can 
make that much a year, 
for the prize money 

(Continued on page 135) 
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Salt Lake City is fighting soot and dust with scientific instruments. 
The one shown here measures the poison in metal smelter fumes 
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A device to measure particles of dust in industrial plants. The air 
is drawn through a tube containing sugar, used to collect dust particles 


ou $16 a Year 


How Our Cities Are Seeking to Purify the Air We 
Breathe by Washing Away Tons of Potsonous Soot 


ODERN cities have made enor- 
mous progress in cleaning out 
their dirty corners and purify- 
ing their food and drink; yet, 

until very recently, they have given hardly 
a thought to supplying their people with 
clean air to breathe. 

To emphasize this point, a_ noted 
scientist attending a luncheon in_ his 
honor in a great middle western city re- 
cently took samples of the air in the room. 
These samples, analyzed, showed that in 
every cubic inch of that air floated thou- 
sands of minute particles of dust and 
soot, so small that 150,000 might be 
placed side by side in an inch! Moreover, 
riding astride the particles were countless 
microscopic bacteria, potential spreaders 
of disease. 

It was an astonishing revelation. From 
that moment this particular 
city set about cleaning its 


By Guorce Lez Down, Jr. 





Belching clouds of smoke from locomo- 
tives cost us millions of dollars a year 


to be charged literally with thousands 
of tons of dust. Stone, coal, cinders, 
ashes, dusts from industrial and building 
operations, paving dust from traffic, pol- 
len, decayed organic matter, soil, steel— 
these are only a few of the kinds of 
solid matter which city dwellers inhale 
with every breath. Mixed with it, too, 
are injurious gases from manufacturing 
plants and the extremely poisonous car- 
bon monoxide gas from the exhausts of 
automobiles. 

Of all these substances, probably 
the most harmful and costly is the 
soot from coal burned as fuel. When 
you inhale particles of soot, some of them 
lodge in your throat and nasal passages. 
Finer particles reach your lungs. They 
carry the active germs of colds, influenza, 
pneumonia and even tuberculosis. More- 

over, soot soils and damages 
clothing, curtains, draperies, 





atmosphere. It established 
a smoke inspection depart- 
ment to put an end to the 
blasts of soot hurled from 
chimneys, and to show manu- 
facturers and householders 
how to burn furnace fires 
with the least possible smoke. 
Its street cleaning depart- 
ment developed improved 
methods of washing and 
vacuum cleaning to replace 
the dust-raising sweepers then 
in use. And it established a 
special laboratory in which to 
analyze samples of air taken 
from various sections of the 
city. 


Other cities have been 





aroused to similar action; 





woodwork—in fact, it injures 
almost. every surface with 
which it comes in contact, 
including vegetation. 


MOKE costs the people 
of the United States 
$1,879,000,000 a year, accord- 
ing to one expert’s estimate. 
This is equivalent to about 
$16 for ‘every man, woman 
and child in the country! 
In America’s smokiest city 
(which, by the way, is not 
Pittsburgh) every square 
mile was covered last year 
with 775 tons of soot which 
fell from the air! In_ the 
smokiest districts, it has been 
estimated, the soot particles 











for chemical analysis has 
revealed their atmosphere 





From tests such as this, at the U. S. Bureau of Mines in Pittsburgh, we 
may learn much about atmospheric conditions under which we can work 


breathed every hour by city 
(Continued on page 148) 
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If 1 Fall intothe Sea— 


The Airman Who Flew to the Pole Tells How 
He Plans to Hop from New York to Parts 


By ComManper Ricuarp E, Byrp, U.S.N. 





HE minute the 

World War ended I 

began laying my 

plans to hop _ the 
Atlantic. In May, 1919, Com- 
mander Reed, U.S.N., did the 
trick via the Azores, covering 
9,150 miles in 26 hours 45 
minutes, not counting his 
stopover at Ponta Delgada. 
In June, 1919, Alcock and 
Brown flew from Newfound- 
land to Ireland, 1,960 miles, 
in 16 hours, 12 minutes. 

The “Big Hop,” from 
New York to Paris, a trav- 
erse of more than 3,600 miles 
that will take about forty 
hours, has yet to be made. 

I should like to be the first 
man who flies from New 
York to Paris by airplane, 
because that man will be one 
of the great benefactors both 
of aviation and of civilization. 

For my flight across the 
Atlantic, and later, perhaps, 
for a flight to the South Pole, 
I propose to use a three- 
engined monoplane. It will 
be similar to the plane I used 
over the North Pole, but will 
have a wing spread of sev- 
enty-three feet, ten feet more 
than the polar plane. I plan 
to have its center of gravity 
as far forward as possible to 
avoid Fonck’s trouble in get- 
ting his craft’s tail off the 
ground, 


NE especial improve- 
ment I propose to make 
lies in the fuel tank. If we 
stall over mid-ocean, or find 
that for any other reason we © 








and unfair to my compan- 
ions, if I put all my energy of 
preparation into academic 
study of engines, materials 
and navigation. I have espe- 
cially scrutinized the records 
of the late Commander John 
Rodgers’ remarkable experi- 
ence when he was lost in the 
Pacific some time ago. He 
tried to fly from San Fran- 
cisco to Honolulu, fell into 
the sea, and finally sailed to 
one of the islands north of 
his destination. 


HE significant fact of 

Rodgers’ feat was that a 
multitude of naval vessels 
failed to find him. 

The astonishing thing is 
that any naval strategist can 
prove on paper the impossi- 
bility of such failure. We 
have geometrical methods of 
search by a force of ships 
that enable a squadron com- 
mander to comb literally 
every inch of any given area. 
These methods failed in the 
case of Rodgers. I lay the 
failure not to any ineptitude 
on the part of the searchers, 
but to the fact that theory 
doesn’t always apply out in 
the middle of the ocean. 

Remember that a plane 
forced down in mid-Atlantic 
may unwittingly have gone 
hundreds of miles off her 
course during the night. She 
may land far to one side of 
traffic lanes. She may sail or 
drift miles farther. It is 
quite possible for a helpless 








plane to swing around unseen 


must alight, the first thing is Commander Byrd (left) and Pilot Floyd Bennett under the nose for months in the great 
to dump our fuel. This re- of the three-engined monoplane which carried them on their slow whi rlpo ol of the 


quires special dump valves in 
our tanks. We should be able 
toempty in a little more than 
aminute. If we are up 1,000 feet or more 
we can do this easily while gliding down. 
My plan is to have the tanks water-tight. 

en I close them after dumping gas 
they will become pontoons to help keep 
us afloat. , 

If we are forced to descend into a 
stormy sea, a lot depends on whether it 
is daylight or dark. At night, with no 
light, it would be impossible accurately to 
gage a descent. A rough sea in any event 
would be dangerous. I think the best 
thing would be for us to dive in head 
oremost and not try to porpoise. This 
would be a rough jolt, and it might rip 
off some of our trimmings. But it would 
Save the wrenching blow that would re- 


epoch-making flight to the North Pole. 
use a similar plane for his New York-to-Paris flight in June 


sult from hitting a big comber at an angle. 

My crew will consist of two men besides 
myself. One will alternate with me as 
pilot, so I shall be free to navigate. The 
other will be busy with the radio and in 
keeping up minor repairs and adjust- 
ments on the engine. 

In this connection I propose to have 
my engines easily accessible. In most 
multiple-engined planes the outer .units 
are clear of the fuselage and cannot be 
reached from it. With a good “trouble- 
shooter” and accessible engines I feel 
that my chances for success in a long 
flight are enormously extended. 

Naturally I must consider disaster if I 
make the attempt. It would be foolhardy, 


Commander Byrd will 


North Atlantic known as the 
Sargasso Sea. 

In such circumstance I 
would at once cut my wings and engine 
adrift. I would rig some sort of jury mast 
and set sail for the nearest land. It is 
unlikely I would succeed on such a wild 
voyage. But in emergency no chance is 
too desperate to try. 


ATURALLY I should have fishing 
tackle aboard. We should doubtless 
eat our catch raw, as fuel would be either 
lacking or scarce in our effort to lighten 
our strange craft. My experience with 
the Eskimos in 1924 taught me that raw 
meat is nothing to shy from. 
The problem of water would be our 
greatest one. Experiences of aviators lost 
in the desert have demonstrated the 
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value of radiator water as a plane’s re- 
serve supply for drinking. But no such 
reserve is available in an air-cooled mo- 
tor. Of course, I will take several gallons 
when I hop off. I dare not take much 
because every ounce of water at the start 
reduces by that much our precious fuel. 
We shall have to depend mostly on water 
caught from rain. I think thirst would be 
our greatest suffering if we should crash 
in mid-ocean. 


N ADDITION to the usual indicators 

of speed and altitude, fuel and oil, I 
shall carry a special long distance short 
wave radio sending set. I hope 
this will keep me in touch with 
land at all times during the flight. 
Remember, a trans-Atlantic air 
course lies generally over the ship 
lanes. For this reason I ought 
to be in continual communica- 
tion with some vessel or other. 
Thus, in good weather darkness 
may not be an appreciable handi- 
cap. Hop-off for a New York- 
Paris flight should be at the 
first streak of dawn. All that day 
and night, and all the next day 
will be spent in the flight; 
certainly forty hours. Be- 
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the axis of the earth but in proving such 
a hop was safe. It took a stunt like that 
to convince skeptics that aviation is a 
practical and comparatively safe method 
of transportation. 

These are one or two of the untechnical 
gains to be had from a stunt flight like 
that from New York to Paris. There are 
even more specific and numerous profits 
in a technical way. 

Engine endurance is easily tested in our 
naval aeronautical laboratory in Wash- 











fore dark on the second day, 
I should hope to reach our 
destination. Here again the 
“Great Circle Course” 
would help much because it 
would take us close to, if not 
actually over, the southern 
portions of Ireland and 
England. 

The best month to fly the 
Atiantie is June. The 
weather then is generally fair. 


The prevailing winds are | q A nonstop Paris-to-New York flight planned by Taras- 
con, French.war pilot. 
A New York-to-Paris hop headed by Commander Noel 
Davis, U.S. N., backed by the American Legion. 
A probable second attempt by Captain Rene Fonck, 
the French ace who crashed last year, to fly from New 
York to Paris. 
A “grand circle” flight by way of Paris, Dakar, Buenos 
Aires, Panama, New York, and back to Paris, to be 
undertaken by two other French army airmen. 
A flight from Buenos Aires to New York and return 
by Jorge Cariotte, a Frenchman, and Hector Peirano, 
of Argentina. 
A “noon-to-noon” hop from San Francisco to Honolulu 
by C. K. Vance, American air mail pilot. 
A trans-Pacific flight from Vancouver, B. C., to Hono- 
lulu, Fanning Island, Fiji Islands and New South Wales 
by former members of the Royal Air Force from Canada 
and Australia. 
Airplane 5 ne over the Polar sea from Alaska 
yeorge H. Wilkins, using three planes. 
A flight to the South Pole planned for later in the year 
by Commander Byrd. 


from the west. A ten-knot | 
following wind for forty hours | 
means 400 nautical miles of 
fuel saved. A storm is possi- 
ble. But we would not fear 
that—if it were behind us. 
Also, since storms come up 
the coast, we should expect 
warnings by radio. 





HOLD that the danger of | 

a trans-Atlantic hop is far 
less than that of an average 
cross-country flight. If the 
ocean plane crashes it will 
float for days. The problem 
is largely one of endurance. 

Already I have met a wide 
skepticism about the value of 
a trans-Atlantic flight to avi- 
ation. Take the worst view, q¢ 
that it is just a stunt flight. 
Stunt flights that are proper- 








by Captain 
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but it won't do for the air. That is to sa 
an engine that will run fifty hours on the 
block may break down after five hours . 
the air. The block doesn’t yank violent} 
from side to side and up and down th 
way the plane does. And the barometrie 
pressure in the laboratory remains olan 
constant, while that aloft may alte 
abruptly when the plane passes through 
various strata of the atmosphere. Thus 
neither gyroscopic forces nor carburetion 
can be fully tested except in long endyp. 
ance flights. 

I am especially keen about the 
navigational problems of a trans. 
Atlantic flight. The New York. 
- 9 Paris air passenger service of to. 
P morrow must fail almost before 
it starts if it cannot run on sched. 
ule. I do not believe I am ex. 
aggerating when I say that we 
are closer to solution of our en. 
gineering problems in such a sery. 
ice than we are to our naviga. 
tional ones. 


ay I flew to the Pole last 
year there was no darkness, 
very little athwartships wind, alow 
and constantly visible sun, 
and an ice pack always under. 





OMMANDER BYRD’S courageous attempt to fly 
across the Atlantic is made more thrilling by the fact 
that other flyers, at home and abroad, also are in the 

race for long-distance honors. As this is written, at least 
six ether ocean-crossing flights and two Polar expeditions 
are planned for the coming months. They include: 


Commander De Pine- 
do on the plane in 
which he recently flew 
from Italy to Brazil 


neath us on which we could 
measure our drift. Flying 
thirty-six hours over the 
ocean, however, entails at 
least six hours of darkness, 
Part of the time the surface 
of the sea may be invisible 
in mist or fog. Sun sights at 
the latitudes traveled mustbe 
taken of an orb that rises 
and sets; not, as in the Arctic, 
of a bright disk that rolls 
around a clear horizon. 

In a ship or plane the com- 
pass needle floats. As the 
vessel moves around the 
compass needle stays still, its 
north end always pointing 
north. In the compass bowl 
is a-line, called the lubber’s 
point, indicating the fore and 
aft axis of the craft. This line 
is kept at a certain distance, 
called the course, away in 
either direction from the 
north point. If the course is 
east the lubber’s point is kept 
ninety degrees away from the 
north end of the needle. 





ATURALLY, in the air, 
as on the water, the 
helmsman will make small 
errors in his steering. Invol- 
|  untarily, he zigzags slightly. 
| Sometimes there is an error 








ly organized and equipped, 
that are not reckless, are 
almost the only effective means of jolting 
the public into helping aviation. When 
Sir Alan Cobham flew up the Thames 
river not long ago, after his memorable 
flight from London to Cape Town, and 
was welcomed home by a mob of 160,000 
Englishmen, he did more to promote avi- 
ation than all the fiery British eloquence 
and millions of pounds sunk in research 
of that whole year. 

Bennett and I, in our 1500-mile jaunt 
to the Pole and back without a hitch, be- 
lieve our great success lay not in reaching 
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ington, D. C., and at the various com- 
mercial air plants throughout the United 
States. The engine is simply mounted on 
a block and run. It can be run indefinite- 
ly, that is, until it breaks down due to the 
failure of one of its parts, such as a piston 
or cylinder. Reason for such breakdown 
can be determined and an improved pis- 
ton or cylinder installed for the next test. 
After a while an engine which at first 
broke down after ten hours may run 
fifty hours without failing. 

This is all very well for the laboratory; 


in the compass itself, owing 
to the effect of surrounding 
masses of metal. Such errors are far more 
serious in a plane than on a ship. Ona 
ship going at twenty knots an error of a 
degree by her helmsman at night will not 
put her far off in miles. But in a plane 
going at 125 miles an hour a slight error 
will put her hundreds of miles off. : 
Moreover, the chances of error Mm 
steering on an ocean liner are far less than 
in a plane. A liner’s gyro-compasses can 
be adjusted to a fraction of a degree. She 
can check with her several magnetic com- 
passes. And she (Continued on page 142) 
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THREE LOCOMOTIVES, 
WITH COMBINED STEAM 
POWER OF 87,700 POUNDS, 
PULL SUBMARINE HALF 

A MILE ONTO WAYS 




















How 


Pulled Stricken Sctenasine ‘Asitoss 


UT on the water at the Ports- 
mouth, N. H., Navy Yard, floated 
the submarine S-48S—wrecked on 

the rocks of Jeffrey Point in January, 
1925. On shore, some 500 yards away, 
stood three puffing bulldog locomotives, 
hitched in tandem. Between stretched 
@mile and a quarter of steel cable. 

The job assigned the locomotives was to 
pull the thousand-ton submarine out of the 
































The S-48 safe 
on the ways fol- 
lowing amazing 
docking exploit 








water and up inclined ways within the 
famous old Franklin shiphouse. Could 
they do it? 

At a signal, the engineers opened the 
throttles. Two short tugs—to pull the 
slack in the cables; then the three bull- 
dogs, roaring and growling, strained at 
their leashes, combining 85,700 pounds of 
steam power. They began to move; the 
cables, taut as rigid bars, slid over their 


pulleys; and the nose of the submarine 
cut through the water. In exactly sixteen 
minutes and five seconds, the boat was 
dragged on to the ways! 

So was completed, a few weeks ago, & 
feat that amazed naval men and engineers 
everywhere, under the direction of Lieut. 
Carleton Shugg. Special drawbars, pul- 
leys, and telephones aided the undertak- 
ing. The S-48 will now be reconditioned. 











Experiments and Triumphs of One of America’s Proneers 


of Speed—Third in a Remarkable Series of Articles 


LENN CURTISS was the ft" 


least excited of all those 

who watched him fly the 

White Wing, that day in 
May, 1908. Jubilant over their first 
real flight without a smash, the 
members of the Aerial Experiment 
Association gathered in the “think- 
orium” to consider “how come.” A 
telegram was sent to Selfridge to tell 
him what his machine had done. The 
young lieutenant of artillery had 
been responsible for its design, but it 
was a device of Curtiss’ suggesting, 
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nn Curtiss—Air Pilot N 





Glenn Curtiss in the June Bug, July 4, 1908—the first preannounced public airplane flight ever made 











primarily, which had kept the White 
Wing on an even keel. So the others 
agreed, though the long, lean direc- 
tor of experiments deprecated then 
as now every attempt to give him 
credit above the others. Like the 
famous musketeers, their motto was 
“all for one and one for all,” and 
Glenn Curtiss had no desire for the out- 
standing réle of d’Artagnan. 

Four young Americans boiling with 
ideas and energy, keenly determined to 
master the mystery of flight, sitting night- 
ly at the feet of wisdom with Professor 
Bell—an unbeatable combination. Some- 
thing big was bound to come. 

Now they had it, the answer to the 
problem of lateral balance—the aileron. 

The aileron, the key to successful fly- 
ing. Professor Bell’s “boys” had hit 
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Curtiss’ license as an air pilot 
—the first issued in America 


By 


Frank Parker Stockbridge 


upon it there at Hammondsport in their 
second machine! The Wright brothers 
had a scheme for warping the wings, so 
that, when the machine tipped, the lower 
wing offered greater air resistance than 
the upper one. But that was covered by 
the Wright patent. Moreover, it in- 
volved structural weakness in the wings, 
and limited their possible size and load. 
Another way had to be found, and they 
had found it. 

Hence the jubilation in the thinkorium. 
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“Casey” Baldwin had named it 
that; or perhaps it was Tom Self- 
ridge. The name fitted the little 
building on the Curtiss homestead 
where the A. E. A. gathered—Cur- 
tiss and McCurdy, Baldwin and 
Selfridge, and always, when business 
did not call him away, the beloved 
Professor Bell. 

“He stimulated thought,” Glenn 
Curtiss told me. Directed it, too, 
one guesses. They didn’t need 
stimulants, mental or physical, these 
exuberant young men. Even the 
thrilling problem of building flying 
machines could not dispel their 
energy, as witness the day when 
Casey Baldwin and McCurdy casual- 
ly commandeered a couple of motor- 
cycles from the Curtiss factory and, 
coatless and hatless, started off to 
call on a girl in Hamilton, Ontario, 
one hundred and fifty miles away! 


VERYTHING under the sun they 
discussed there in the thinkorium. 
The minutes of the A. E. A., preserved in 
the archives of the Smithsonian Institu- 
tion at Washington, are alive with stimu 
lating thought-starters. New ideas,,the- 
ories, hobbies. Sometimes these debates 
had to do with flying; as often they re 
lated to anything else imaginable. 
Atmospheric pressure, tetrahedral com 
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ction, the possibility of a vacuum 
stru a argument piled on argument as to 
oct of propeller torque on the steer- 
oe a flying machine. Selfridge and 
~ °curdy could be depended upon to 
jet it out on that theme as long as the 
rest were willing to listen. Selfridge be- 
lieved flying would never be done right 
until machines were equipped with two 
ropellers, revolving in opposite direc- 
a, as Glenn Curtiss and Capt. Tom 
Baldwin had done on one of their diri- 
‘bles; McCurdy contended it made no 


difference. 


i PROFESSOR Bell would ride one 

of his hobbies, to the delight and 
edification of his young confreres. Deduc- 
tions drawn from his card-indexed classi- 
fication of 7,000. members of the Hyde 
family. Influencing the sex of sheep by 
methods of feeding the dams. His early 
experiments with the telephone, _tele- 
graph, harmonic telegraph, multiple 
telegraphy. Adjournment to Dr. Bell's 
room where, with his inevitable pipe, he 
would go over his marvelous notebooks, 
ergmmed with ideas, sketches and com- 
- putations on every conceivable subject, 
all signed, dated and witnessed. He was 
always the last to retire; his habit was to 
work in the quiet of the night and sleep 
until noon. Like Frankenstein, his own 
creation became his menace; muffle the 
telephone bell as he migh t with towels, it 
persisted in awakening him. “Little did 
I think, when I invented this thing, that 
it would some day rise up to mock me!” 
he exclaimed, disgustedly, to Glenn 
Curtiss. 

Visitors with hobbies to ride, inventors, 
“nuts” of all kinds, flocked to Ham- 
mondsport. If they seemed to have any- 
thing to contribute they were invited in- 
to the thinkorium. Sometimes they had 
schemes which 
were worth 
trying. One, 
Professor Wil- 
liams, had 
conceived the 
helicopter, to 
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wheel toward him or pushing it away, 
and, by leaning toward the upper side 
when the machine began to tip his body 
pressed a lever which moved all the 
ailerons simultaneously—down on the 
lower side, up on the higher side. Thus, 
with different air resistance at opposite 
wing-tips, the craft came back to an even 
keel. 





HE foundation of successful flight, it 

became the foundation, too, of the 
bitter and long-drawn-out patent con- 
troversy with the Wrights. For when the 
Aerial Experiment Association patented 
the aileron in the joint names of its mem- 
bers, the Wrights contended that their 
Wing-warping patent covered this and 
every other conceivable means of main- 
taining lateral balance, and the story of 
Glenn Curtiss, Air Pilot Number One, is 
inextricably mixed for the next ten years 
with the story of Glenn Curtiss, defend- 
ant in litigation, which was not ended 
until the United States Government, at 
war, called in both parties, figuratively 
knocked their heads together and said, in 
substance: “Quit scrapping and be good. 
Pool your patents and build us a flock of 
airplanes.” But, in the meantime, every- 
body who built a plane that would fly 
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used the Curtiss ailerons to make it fly: 
even the Wrights. 

Now, with the proof in hand that the 
aileron’s the thing, it becomes Glenn 
Curtiss’ turn to supervise the building of 
a still better and bigger flying machine. 
No time is lost. The White Wing’s flight 


‘was on May 22nd. On May 23rd he be- 


gins work on the June Bug. 

Inventor, mechanic, business man 
that he is, he reveals now another side, 
the showman. His bicycle and motor- 
cycle racing experience has accustomed 
him to crowds, exhibitions; he has im- 
bibed some of the principles of showman- 
ship from Captain Tom Baldwin, the old 
parachute jumper and his associate in 
building dirigibles. 


i E’LL fly the June Bug on the 
Fourth of July,” he tells the 
others. “Advertise it. Invite everybody 
interested in flight. Draw a crowd to 
Hammondsport and prove to the world 
that we can really fly.” 
The Scientific American has announced 
a prize, a trophy to go to the first airman 
making a public flight of one kilometer, 
five-eighths of a mile, straightaway. Any- 
body winning it three years in succession, 
under different conditions each year, can 
keep it. There is 
hardly room on the 
broad Curtiss mantel- 
piece for any more 
trophies, but he de- 
cides to go after that 
one. 
Much like the 
White Wing is the 





ocue: June Bug when com- 
pleted. The same 
a eight-cylinder, forty- 


h. p. engine, some- 
what refined. Larger 
ailerons. Three land- 
ing wheels instead of 
four. Preliminary 
tests are satisfactory. 
The Fourth of July 
flight is heralded to 
the world. 
Everybody comes 








rise vertically. It 
was easy enough 
to try it out, so 
they built one. 
Built it, and, to 
everybody’s 
amazement, it did 
rise—almost a 
foot and a half in- 
to the air under its 
own power! 

But always the 
debates in the 
thinkorium came 
back to the mat- 
ter in hand; and 
how they had the ailerons. Just a pair of 
little wings—the word means that—one 
on each of the big wings or planes. Now 
the air pilot could turn his machine side- 
ways by turning the steering wheel which 
controlled the vertical rudder; he could 
Point the nose up or down by pulling the 








In this machine Curtiss won the 
Gordon Bennett prize ‘. France in 
1909. Note the ailerons between 
the wings. Left, Prof. Williams (in 
skullcap) with his helicopter, the 
first to rise under its own power 





The Silver Dart, fourth plane built by the A. E. A. 
An innovation was the effort to cool the engine by 
water—note the radiator made of ordinary piping 


to Hammondsport to 

see a man fly. News- 
paper correspondents and 
photographers, skeptical 
but curious. A delegation 
of the Aero Club of Ameri- 
ca. Allen Hawley, Stanley 
Beach, Augustus Post; great 
names in aerial circles in 
1908. Charles Manly, who 
had built Professor Lang- 
ley’s engine. David Fair- 
child, Dr. Bell’s son-in-law. 
Christopher Lake, George 


Guy, Wilbur Kimball. 


HE Fourth dawns 

cloudily, windily. Al- 
ready, before five o'clock, 
some of Hammondsport’s 
citizens, with their picnic 
baskets, are camped on the 
heights around Stony Brook 
Farm. By mid-morning the 
entire population has 
turned out. Around noon it 
begins to rain, but the 
crowd sticks. Late in the 
afternoon the sky clears 







































































and the wind dies. The June 
Bug is rolled out of its tent, the 
course measured, a flag stuck 
up to mark the kilometer dis- 
tance. It is seven in the eve- 
ning before Glenn Curtiss 
climbs into his seat and the 
motor starts. 

He’s in the air! The first 
exhibition flight in America 
has started. The first crowd 
ever assembled in America ex- 
pressly to see a man fly is see- 
ing what it came for. Cheering 
cries and clicking cameras, but 
the airman’s ears are filled 
with the roar of his exhaust, 
his eyes with the red flag that 
marks the kilometer. He 
reaches it, passes it, two hun- 
dred feet in the air and going 
strong. He flies on and on. 
Trees ahead. As yet we have 
not learned how to turn in the 
air. Here’s a level patch of 
ground. Down for a perfect three-point 
landing, with the engine still humming 
like a watch and the tank still full! 


GAIN Glenn Curtiss is the calmest, 
least. excited, of all the clamorous 
crowd that pours over the hillside to ac- 
claim him. Thirty-nine miles an hour, the 
observers announce, after measuring the 
flight and comparing stop watches. The 
trophy has been won by a big margin. The 
newspaper correspondents rush to the 
telegraph office. Another day has almost 
dawned before they have finished telling 
the world what they have seen on this 
Fourth of July, 1908. 

That was what convinced the world 
that man had actually realized his im- 
memorial dream of flight. The world at 
large at last believed. 

It was McCurdy’s turn next to design 
a plane. He went to work on the fourth 
of the Association’s machines, all the rest 
coéperating as usual, while Glenn Curtiss 
began to experiment with the precursor 
of the hydroaeroplane and flying boat. 
While McCurdy was supervising the 
building of the Silver Dart, Curtiss was 
building light pontoons on which the 
June Bug, renamed the Loon, was 
mounted. Safety was one of the things 
he was seeking; landing on water seemed 
safer than landing on the ground. If 
flying were to develop into a world-wide 
means of transportation, then there must 
be found some way to alight on water 






automatic. 
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In this “‘flyless flyer,’’ built by Curtiss, many of our first airmen learned to fly 
on solid ground, practicing manipulation of the controls until their use became 


instead of on the few cleared and Jeveled 
spots of ground available. Glenn Curtiss 
was looking far ahead. 

“Another thought that influenced my 
desire to build a water plane,” he told 
me, “was that the need of speedy trans- 
portation over water routes was greater 
than over land routes. Railroads made 
fast time on land; steamships were slow 
in comparison.” 

But the Loon did not rise from the 
water. It weighed,*with its pontoons, 
nearly a thousand pounds. The com- 
bination of weight and skin friction was 
too much for its forty-h. p. engine. It 
made twenty-five miles an hour on the 
water, and observers thought at times it 
was actually clear. Only against a strong 
head wind, however, was there a chance 
of really getting it into the air, and Glenn 
Curtiss was not yet ready to attempt to 
fly ina wind. Nor was anybody else. 


AMMONDSPORT was now the 
great rendezvous for all who felt an 
interest in flight. The summer days and 
nights were crowded with visitors. “Be 
careful.” said a life insurance agent, talk- 
ing one day with young Selfridge, “‘or we 
will be paying money to your heirs.” 
Selfridge joked about it that night ‘n the 
thinkorium. A few days later he was 
killed at Fort Myer, Va., the victim of the 
first fatality in the history of modern 
flight. With his death the exuberant, 
boyish spirit of adventure which had per- 


Upper photo: Precursor of the flying boat—Curtiss’ June Bug, 
now renamed the Loon, which he attempted to convert into a flying boat by 
mounting it on pontoons. Note the triangular ailerons, mounted on the wing tips 
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vaded the A. E. A. passed forever. 
enthusiasm for flying was still there but 
now it was a serious business, : 
McCurdy flew the Silver Day 
December 12, 1908. His previous de tig 
strations of novel methods of fallj of 
motorcycle had Jed his associates to { 
he would never make an airman, Th 
became, however, one of the most e : 
pilots. In the Silver Dart at Badd 
later, he made more than two hup 
flights, covering a thousand miles or » 
without accident. That was the fourth 
and last plane built by the A. E, 4. 
The Aeronautical Society of New York 
decided to introduce flying to the mp 
tropolis. They ordered a plane from 
tiss, to be demonstrated at the old Mors 
Park race trap 
It was an j 
provement on fh 
June Bug 
Silver Dart 
detail, but hy 
four-cylinder ¢ 
gine. Glennt 
tiss took it to Ney 
York in June, 
1909, and on the 
twenty-sixth 
that month gaye 
New Yorkers theit 
first sight of aman 
in the air in 
heavier - than -air 
machine. Thiswas 
the world’s first 
staged aviation 
event with admis 
sion fees. But the 
race track was to 
small and Curtiss, 
with the officials 
of the Aeronaut: 
cal Society, hunt 
ed for a better field 
near New York. They found it on th 
Hempstead Plains, near Mineola, whic 
has been the flying headquarters ¢ 
America ever since. 
Here Glenn Curtiss won the Scientific 
American trophy for the second time. 
This year the conditions called for th 
longest flight made during the year, not 
less than twenty-five kilometers, about 
sixteen miles. 


















URTISS got off the ground at 5.lia 

the morning of July 17, 1909, watched 
by a little crowd of newspaper men ani 
near-by residents. The course was a trial 
gular one, a mile and a third around. ik 
had learned by now how to bank his m- 
chine and turn in the air. Twelve circuit § 
of the course made twenty-five kilometer 
He did it in thirty-two minutes. Hisengit 
was running smoothly and he kept 
until he had made nineteen circuit 
covering 24.7 miles. 

That was the longest flight anyboi} 
had ever made. Only eighteen ye § 
ago—and twenty-five miles in the air¥s f 
a world’s record! 

The Aerial Experiment Association hil 
been dissolved on March 31, 1909, alte 
deciding that it had an invention mt 
aileron, the patent application for W 
was filed on April 8th, with Charles 4 
Bell named as trustee of the invenlit 
and of all other property of the Asso 
tion, for the benefit of all. ‘Thirty-it 
thousand dollars, (Continued on page 
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French scientists go to Abbé F. Pierlot for 
white mice, which he raises by the thousand 


HE rat, ancient enemy of man- 

kind, now has been sent to 

college as the friend of mankind. 

While the vicious alley rat is 
hunted and destroyed as a carrier of 
disease, his favored cousin, the white rat, 
is being pampered and educated by 
science in remarkable experiments cal- 
culated to make the human race healthier, 
happier and wiser. 

At Stanford University in California, 
500 white rats, carefully bred, fed and 
housed, recently have undergone intel- 
ligence tests which may lead to valuable 
discoveries about our mental processes. 
And in the Crocker Laboratory of 





rters of 


Scientific 
time. 
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year, not 
3, about 
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Columbia University, some 9,000 pedi- 
greed members of the same rodent family 
are being studied to learn new secrets of 
heredity and to gain useful knowledge in 
combating disease. Indeed, scientific in- 
stitutions throughout the world today are 
calling for these long-tailed creatures in 
such quantities that the raising of well- 
bred rats on a large scale has been estab- 
lished as an unusual American industry. 

In Philadelphia, the Wistar Institute of 
Anatomy and Biochemistry maintains 
$60,000 worth of special equipment for 
rearing thousands of the rodents to serve 
mankind. From there 
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That Go to 


Petted rodents that 
live thirty times as 
fast as men give us 
new knowledge about 
our minds and bodtes 


By H. CG. Davis 


direction of Prof. Calvin P. Stone, have 
tested the ability of rats to acquire new 
habits and to break old ones. For this 
purpose ingenious devices are employed. 
One, called the “problem box,” is a 
screened inclosure from which a door 
leads to another box containing food. 
The only way the rat, imprisoned in the 
problem box, can reach the food is to step 
on a small platform at the side of the box. 
An electric current releases the door. 
‘ach rat under examination is put 
through this test once daily for twenty 
days, and a record is made of the time 
required to open the door. The records 
show the rate at which habit is formed. 
In addition, the test is repeated after a 
lapse of fifty days to determine ability 
to retain the habit. 


NOTHER apparatus, “the maze,” 
consists of a labyrinth containing 
many blind alleys, but only one direct 
path to the end, where food is placed. In 

















The white rat is favored of science because 
it breeds rapidly, is docile and easily housed 


repeated tests, the number of false moves, 
and the time required to thread the maze, 
measure ability to learn. 

It has been found that the rat develops 
physically about thirty times as rapidly 
as a human being. A rat one month old 
is equal in development to a child two 
and one-half years old. The tests further 
indicate, according to Professor Stone, 
that the rat’s mental development will 
prove to be fifty times as rapid as man’s. 


N THE study of heredity rats have 
proved most valuable. To observe 
four human generations would require 
the better part of a century. In two 
vears, rats have told the same story, 
for the laws of heredity governing the 
rat family are fundamentally the same 
as those governing 





Revolving exercise 
cages carefully 
measure the amount 
of exercise the rats 
take. Rats run about 
five miles a day; and 
females are better 
runners than males 








they are shipped to lab- 
oratories in many parts of 
the world. 


HE chief reason the 

white rat has become 
the chosen friend of man is 
that in structure, growth 
and bodily processes he 
resembles human beings. 
Therefore his reactions to 
physical and intelligence 
tests can be counted on, 
relatively, to. throw light 
® our mental and physi- 
cal machinery. 


"* 

















* human life. 

Recently lab- 
oratory rats have 
helped show how 
science can exter- 
minatetheir 
plague-carrying 
dock and alley kin. 
A bacterial cul- 
ture, known as 
‘*ratinin,” has 
been discovered 
that kills rats, but 
does not harm hu- 
mans or domestic 
animals. Placed 
on bait, it spreads 
an epidemic 


















the study of habit, 
or example, the Stanford 
experimenters, under the 


Mr. and Mrs. White Rat at home. They sleep, eat and exercise 
by time clock until ready for their mental or physical tests 


among therodents. 

Raised in spotlessly clean surroundings, 
his hours of sleeping, eating and exercis- 
ing as carefully regulated as a baby’s, 
the rat that goes to college is an aristo- 
crat. He enters a university in the pink 
of condition for any test. “Preparatory 
schools” such as Wistar Institute gradu- 
ate “standardized” rats each one so like 
the rest in body and health that one 
testing laboratory can compare its re- 
sults directly with another's. 
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A Race of Man-Eating Lions! 


How strange African breed transmits lust for human blood from 
generation to generation, and causes terror in native villages 


Reported by Carr. C. R.S. Prrman 
Chief Game Warden of Uganda, British East Africa 


HE man-killers! 
A ery of warning spreads ter- 
ror through the African village. 
Women and children scurry to 
safety. Black-skinned warriors hurriedly 
gather, armed with nets and_. spears. 
Quick death, in the form of a band of 
fierce man-eating lions, has stalked once 
more upon the community, slaying and 
devouring two of the inhabitants. 

Now the hunt is on. The warriors, 
beating the bush beyond the town, track 
the marauders to a rocky hill. There, 
forming a wide-flung circle, they close in; 
and at last one of the beasts is hedged 
within a living fence of fearless spearmen. 
Overmastered, he cowers, and the spears 
are driven home. One “ruler of the 
jungle” pays the price of his lust for 
human blood. 

Mourning its dead, the village lives on 
in dread. Who will be the next victim? 
Always its people are asking and wonder- 
ing. For the raiding man-eaters are 
abroad, and their numbers are increasing. 

Indeed, such a reign of terror have 
these man-killers caused in certain dis- 
tricts of East Africa—especially in regions 
of Uganda near Lake Victoria—that to- 
day desperate defense measures are being 
adopted. Every conceivable weapon— 
gun, spear, trap and poison—is being 
employed. 

Natives live in such fear that they dare 
not venture abroad in the dark. In one 
remote district a tribe of man-eaters not 
long ago completely conquered the in- 
habitants, putting to flight those whom 
they did not kill. Near Sanga, a single 
lion devoured eighty-four human vic- 
tims, while another took forty lives before 
it was brought down! 

The astonishing thing about this new 
scourge is that the beasts responsible 
for the depredations are like no other 
lions in the world. Occasionally man- 
eaters have been encountered before. But 
now an entire race of lions apparently has 
been tainted with a desire for human 
flesh in preference to their customary 
prey. 


HAT the man-killers have increased in 

numbers, despite the fact that many 
have been destroyed, is due to the fact that 
the lust for human blood is passed on from 
one generation to the next. The young, 
inheriting the taint, transfer it to their 
offspring. 

By nature the lion is not man-hungry. 
On the -contrary, the fabled “king of 
beasts” actually lives in fear of human- 
kind, and when it comes to meeting man 


face to face, is a cringing coward. So, from- 


primitive times, lions generally have con- 
fined their killings to easier prey. 





The occasional man-eaters usually have 
been aged beasts with bad teeth, or de- 
formed or disabled so that they have 
found it impossible to hunt their natural 
prey. Hunger has driven them to human 
habitations to forage for cattle and fowls. 
There, for the first time, they may taste 
human blood, and one taste creates an 
insatiable desire for more. Lonely, hun- 
gry, and infirm, man-killers of this type 
ordinarily leave no offspring. 


HE terrible Sanga lions, on the other 

hand, are fierce, virile, and strong 
breeders. When they go man-hunting, 
they do not go alone, but attack in bands; 
and their young follow in their footsteps. 
As in the case of the usual type of man- 
eaters, however, their inherited desire for 
human beings had its beginnings more or 
less by accident. 

Some years ago the cattle plague known 
as rinderpest spread through the district, 
destroying immense numbers of antelopes, 
wart hogs and other game animals. Bands 
of lions, facing starvation, were driven to 
raid the flocks and herds of the settle- 
ments. Soon they came into conflict with 
men. Quite probably they shared the 
first few victims. 

So the damage was done. Other killings 
followed, the beasts bred true to type, 
and the menace grew. Today virtually 
all lions in the Sanga area are man-eaters, 
although game now is plentiful. And the 
scourge is spreading to other districts, 
some of them as far distant as a hundred 
miles from Sanga. 

One of the most tragic spots in the 
world today is a bleak African table-land 
called the Marunga Plateau—a_ wind- 
swept grassy steppe interspersed with 
marshes, valleys, and patches of black, 
sinister forests. There, among straggling 
villages, the lions reign supreme. Death, 
in terrible form, is ever present. As the 


cringing natives retreat, moving farther 
and farther afield, the lions follow relent. 
lessly, always ready for the opportunit 
to attack. The populace, Virtually Z 
fenseless and dwindling in numbers has 
been reduced to a pitiable state of terror 

A characteristic of the man-eating lions 
which distinguishes them from others js 
that they are strangely silent. They 
never roar. Contact with human prey 
has taught them too much cunning to 
betray their presence by the sound of 
their voices. 


6 pe man-eaters are so cunning, in 
fact, that it is extremely difficult to 
capture or kill them, or to guard against 
their attacks. They hide in places that 
are almost inaccessible, and adopt ingen- 
ious ruses. One unusually dangerous lion, 
for example, near Gomba, always accom. 
panied a herd of elephants. Attempts to 
trail the killer ended in failure for the 
reason that its tracks invariably were ob- 
literated by the great footprints of the 
elephants. A game ranger who went to 
investigate was amazed to discover why 
the lion kept such strange company. It 
was because, whenever the elephants 
raided the banana plantations, individual 
men went out to beat drums to frighten 
them away. Thus was man-killing made 
easy for the lion! 

Against ordinary lions, poison has 
proved the most effective weapon. Be 
cause of their fondness for carrion, they 
frequently return to a kill after being 
driven away—and in the meantime the 
carcass has been poisoned. Man-eaters, 
however, are not to be destroyed so read- 
ily. They are wise enough never to retum 
to a kill once they have left it—in fact, 
they seldom leave enough of a human kil 
to make a return worth while. Moreover, 
they cleverly and consistently avoid 
poisoned baits. 


PRING traps have proved more effec- 
tive, though at first the natives, m 
their ignorance, frequently are averse to 
using them. Not long ago a terrorig 
chieftain in a lion-infested area was given 
a trap to aid in protecting his people, For 
months he disdained to use it. Thenit 
was borrowed and tried elsewhere, The 
first Lime it was set, a man-killing hones 
was caught. That converted the chie 
who since then has employed it to rid lis 
district of the beasts. sa 
Throughout the man-killing distnets 
game rangers are arousing the natives 
concerted action in driving back the ru 
less invaders. Once again, in the heatt 
of Africa, there is in progress a bitter 
struggle to decide the ancient issue: 
Which shall be master—man or beast 
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‘THE man-eating lions of Uganda, Africa, are a new scourge, dating from only a few years ago, when they 
had their first taste of human flesh. The taint has proved hereditary. Today bands of them are terrorizing 
whole districts. They skulk near settlements, awaiting their chance to pounce upon their prey; near Sanga, 
a single lion devoured eighty-four humans. They have developed savage cunning in their depredations, 
avoiding poisoned bait, refusing to go back to a kill, even hushing their roars, lest their presence be betrayed 
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Magic Fingers Win Double Fame 











Josef Hofmann, vir- 
tuoso, as most of us 
know him. He is also 
an inventor of many 
remarkable devices 


Below, with his latest 
invention—-a device 
to record differences 
in pianistic touch on 
a player piano roll 





Josef Hofmann, W orld-Famoy, 
Pianist, Has Given Us Ant 
Springs and Other Invention; 


By 


Jack O’DONNELL 


“Go ahead,” the mother said, failing to 
note the slightest suspicion of a bulge in 
the lad’s pockets. 

When the boy reached the river and 
drew from an inside pocket of his coat 
flat case about eight inches long, three 
wide and one thick, his playmates watched 
him curiously. He bent over, removed 
two false leather heels from his shoes, gaye 
a couple of twists to the device he-had 
taken from the box, and to the amaze. 

ment of the others pro. 








T WAS a cold, clear day. Every boy 
in Berlin whose blood was thicker 
than water tingled with the call of 
the ice ponds. Skates dangled and 

glittered in the sunlight as girls and boys, 
chatting gayly, hurried toward the Spree 
river or the other ponds and waterways 
of the German capital. 

In a musician’s home in one of the 
dignified residential parts of the city, 
an undersized boy of twelve, who had 
come to Berlin from his native Poland to 
study the piano, edged toward the door 
with a bundle under his arm. 

“Where to, son?” asked his mother. 

“To see Alfred Joel!’ answered the lad 
—an evasion of the exact truth that prob- 
ably was pardonable under the circum- 
stances. 

“What's in that package?”’ queried the 
mother, although I imagine she knew. 

“Oh, just something that I want Alfred 
to see.” 

“Tell me the truth—they are skates, 
aren't they?” 

When the eager-faced boy admitted the 
accuracy of his mother’s guess, she gently 
but firmly demanded that he give them to 
her. Bitterly, he had expected this. 


“FT KNOW it seems unfair to you, Josef,” 

she said, “but I can’t permit you to 
risk an injury to your hands or fingers on 
the ice. Suppose you should fall and an- 
other boy crushed your fingers under the 
runner of his skate! You could never 
play the piano again. No, son, you 
cannot go skating!” 

Reluctantly the lad surrendered the 
skates. Hot tears of disappointment 
welled into his eyes as he looked out of 
the window and saw scores of playmates 





ceeded to adjust a per. 
sei | fectly good pair of skates 
: on his feet! Examination 
»| of the odd, folding skates 
revealed that the clamps 
that held them to the shoes 
worked on a pivot so that 
they could be folded down 
flat against the runner, thus 
making the skate less than 
an inch in thickness, The 
young inventor had dis. 
pensed with the heel clamp 
entirely, solving the problem 
of a rear fastening by pr- 
viding a metal plate on the 
as heel of his shoe into which 
a bulbous piece of metal, 








hurrying to the exhilarating winter sport. 
He resented this curtailment of his pleas- 
ure. Why should he, of all the boys in the 
city, be forbidden to go skating? All 
would have been well if his mother hadn't 
seen that package. Next time he would 
be more careful. He would conceal the 
skates more cleverly. But how? Skates 
were skates and they'd make a bulge if he 
attempted to hide them under his coat. 
But there must be a way. 


LL that afternoon he pondered the 
question. Then, about bedtime, a plan 
took form. The next day and for many 
days thereafter, the lad sweated and toiled 
in his tiny workshop, using the tools: with 
which his grandfather, an eminent sur- 
geon, had devised many mechanical 
appliances. 

Came another day when the girls and 
boys of the city were hurrying in the 
direction of the river and the skating 
ponds. It was a perfect day for outdoor 
sports. The twelve-year-old lad in the 
musician’s home heard the call of the ice; 
saw the glistening skates of his friends and 
decided to join them. , 

“T think I'll go down to the Spree and 
watch the skaters,’ he announced casual- 
ly to his mother, donning his great coat 
and fur cap. 


attached to the runner 
of the skate, fitted snugly. 

Never again was the boy halted by 
his mother on his way to the skating 
pond because of a suspicious bulge in his 
pocket. For four years he got away with 
all the skating he cared for by using the 
collapsible skates he invented under the 
urge of Mother Necessity. 

That his mother’s fear for the safety of 
his fingers was unwarranted is evidenced 
by the fact that the twelve-year-old in- 
ventor grew up and today is one of the 
foremost pianists in the whole world— 
Josef Hofmann. 


Pg HOUGH Josef Hofmann is known 
the world over as an artist, few prob- 
ably are aware that he may justly claim 
fame as an inventor. For in the fifty-one 
years that have elapsed since his birth 
in Cracow, Poland. he has invented more 
than sixty useful mechanical and electrical 
devices. These range all the way from 
extension pedals for pianos to mechan 
toys for his numerous children friends, 
and from a frictionless air spring sh 
absorber for automobiles to a device to 
record automatically all the refinements d 
a master pianist’s touch on a paper 
for a player piano. 

“Next to my music,” he told me recent 
ly at the home of Edward W. Bok, at 
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. ., where he has a workshop in 
oe apa much of his time, “I get 
wy Jeasure out of my inventive work 
i get out of anything else in the 
td except my friends. There’s a kick 
overcoming a mechanical problem that 
thrills me as few other things do.” 

Hofmann’s career as an Inventor began 
at the tender age of nine. Even then he 
had displayed remarkable talent as a 

‘anist and was playing professionally as 
a“ boy prodigy.” His playing, though, was 
somewhat hamperea by the fact that his 
legs were SO short he couldn't reach the 

als. When nobody else came to the 
front with a remedy for his lack of leg 
length, young Hofmann turned his own 
attention to it. . ' 

One day he saw a sandwich man” on 
stilts. This gave him an idea. He went 
home and promptly got busy in his grand- 
father’s workshop. A few days later he 
had the plans of a set of extension pedals 
—an attachment that fastened to the 

als and extended upward high enough 
so that his feet made natural contact with 
it. He then designed a bench on which to 
rest his heels, using this as a full-grown 
pianist uses the floor. ‘These extension 
pedals were used in all the boy’s public 
concerts thenceforth until 
he“grewup.” Even to- 
day he has to extend 
himself to reach the ped- 
als when playing, as he 
stands only five feet, four 
inches, “pianoside.” 


OFMANN, like many 
artists, is very sensi- 

tive to jolts, bumps and 
jars. He will always take 
the longest way ’round if 
it is the smoothest way 
home. Jolting Pullmans, 
hard-riding automobiles 
and cable cars shock his 
nervous system severely. 
Thirty-three years ago, 
when he built one of the 
first steam-driven auto- 
mobiles seen in Germany, 
hebecameconvinced 
that motoring 
wouldaever become 
universally popular 


The pianist-in- 
ventor at play 
—in his garage 
shop at Merion 
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until some way was 
found to make cars 
comfortable. Right 
then and there he 
began a series of 
experiments which | jaa 
resulted a few years 
ago in the invention ei 
of the air spring ’ 
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Thousands of 
us enjoy jolt- 
less riding to- 
day because 
of the Hof- 
mann air 
spring shock 
absorbers, in- 
stalled on the 
front of the 
car as shown 















































One of the first steam-driven automobiles seen in Germany, built by Hofmann thirty-three years ago. 
Like virtually all early cars, it followed conventional carriage lines. The boiler was under the rear 
Seat, cylinders were under the front seat. The drawing at right is a combination rear and front view 





shock absorbers which bear his name and 
are used on thousands upon thousands of 
automobiles, trucks, motorcycles, am- 
bulances, airplanes and buses in all parts 
of the world. 

“This air spring is the most practical 
thing I ever invented,” said Hofmann. 
“I went to work on it in the first place 
more or less for my own comfort. I enjoy 
motoring more than any other form of 
diversion, so I worked pretty hard to 
perfect something that would make motor- 
ing a joy instead of an ordeal. The air 
spring invention is the result.” 


T ISN’T at all difficult to believe Hof- 

mann implicitly when he says he is 
“not an inventor for profit.” 

“IT invent things purely for my own 
pleasure. I like to investigate me- 
chanical things to find out what makes 
them go. There is romance, surprise and a 
million delights in the game of inventing. 
And I hold that an artist can become .in- 
terested in mechanical things without 
detriment to his art—on the contrary, his 
art may benefit by it. 

“An invention has many points of 
similarity with a musical composition. 
From the purely psychological point of 
view, inventors and composers are not far 
apart. Both require imagination. Every- 
thing that moves or has life in it requires 
imagination. I should say that in me- 
chanics what interests me is motion; in 
music it is emotion. 

“Many of my best friends cannot un- 
derstand how or why an artist can be in- 
terested in mechanics. But a knowledge 
of mechanics is actually valuable to a 
pianist, as an assistance to him in execu- 
tion—that is, it helps him in the physical 
side of expression, and in the solution of 
problems in teaching. 


" O ILLUSTRATE: I have often 
noticed that whenchildren try to play 
the piano rapidly they lift their fingers very 
high. They don’t get speed for the same 
reason that a long pistoned engine doesn’t 
develop the speed that a short pistoned 
motor develops. When one wants to play 
fast, one must keep one’s fingers close to 
the keys. The music teacher who knows 
the difference between the action of a 
long and a short piston will know that 
the same principle applies to the action 
of a child’s hands on the keyboard.” 
How does an artist as much in demand 
as Josef Hofmann find time to do in- 
veniive work? (Continued on page 143) 
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‘Lest Your Mechanical Ability 


HE remarkable 
new tests on this 
page afford an en- 


tertaining and reliable 
way of measuring your 
general mechanical abil- 
ity without the use of 
workshop equipment. 
The only tool required 
is a sharp-pointed pen- 
cil. They are so simple 
that anyone can enjoy 
them; yet actual prac- 
tice has proved them to 
be accurate yardsticks 
in determining your skill 
and speed in working 
with your hands. 

The tests were de- 
vised recently by Dr. 
T. W. MacQuarrie of 
the University of South- 
ern California and pub- 
lished in the Journal of 
Personnel Research. 
They were intended for 
use in selecting candi- 
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Can your eyes follow a tangled mechanical problem without becoming confused? 
Starting at the numbers on the left of each figure above, follow each line by eye, 
and in the blank square where it ends mark the number it had at the beginning. 
Allow yourself three minutes, then score the number of lines you followed correctly, 
referring to the answers on page 147. An excellent score is twenty-five; twenty is good 
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chanics ad agate 
s, oaidy 
people to choose the right 
callings. They meas, 
ability in actual mechan, 
ical performance—that 
is, — in workmanshj 
and speed in gett; 
work done. — 

With each test js an 
explanation of what to 
do and how to scop 
yourself. Ask a friend 
or relative to act a 
judge. When you haye 
completed all five tests 
add your separate scores 
together and divide the 
total by three. That 
will give you the score 
for all-around mechani. 
cal ability. If you scor 
seventy-eight or more. 
you are exceptional: 
if your score is sixty-five 
or more, you are well up 
to the average. 














This test tells how precisely you can coérdinate mind and muscle in These six combinations of blocks measure the accuracy of your per- 
tracing a definite course. Starting at the dot in the upper left-hand ception of space and construction. In each figure, five blocks are marked 
corner, draw a penéitline through the openings in the vertical lines. with letters. You are to determine the number of blocks that touch 
Allow yourself one minute. Then count the openings your line each lettered block. See how many you can do correctly in three minutes. 
passes through without touching. Sixty is excellent; fifty is good Answers are on page 147. A score of fourteen is exceptional; ten is good 
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How accurately can you aim, and how steady is your hand? Begin at 
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Here’s a fascinating test of your judgment of length and direction. 


the upper left of this string of 100 ‘‘bull’s-eyes,’”’ mark one dot in each At the left of each rectangular division is a simple figure of four straight 


circle as rapidly as you can. 


without touching the rim. 


Each dot must be clearly within the circle 
Allow forty seconds, then have someone score 
the bull’s-eyes you have made. Seventy is above the average; sixty is good 


lines. Copy the lines as exactly as possible in the dots at the right, as 
indicated. Allow three minutes, then have someone count the lines 
drawn correctly. A good score is sixty-five; fifty-five is average 
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ou Have Asked Me 





Questions about Cellars, Floors, Roofs, Masonry, Lumber, 
Heating, Construction, and Here Are Some of My Answers 


Says JOHN R. MCMAHON 


ASCINATING letters from all 

parts of the United States and 

Canada, not to mention Japan 

and points yet more remote, flock 
into the home building department of 
this magazine. They commend, criti- 
cize, debate, and mostly ask for specific 
information in regard to the writer's 
particular problem. 

“How can I-build a log house?” asks 
a reader in British Columbia and ditto 
for a resident of California. They ought 
to know how to do the job, perhaps, but 
we tell them. 

“Is a house of rammed earth any 
good?” asks Montana. Then Virginia 
comes to bat with a problem of wiring 
the home—submitted by a civil engineer. 

“There is a ticking sound in the 
rafters of my roof,”’ complains New York, 
and at first we think of referring the 
matter to the spiritualist society, but 
decide that the cause may be a material 
one. We ascertain from Government 
scientists what kind of bug plays spooks 
in rafters and how to wrestle with it. 
There are questions about insulating 
material, wallboard, heating, roof cover- 
ing, lumber, cement, tile, brick and in 
fact every item pertaining to a house. 
Plans are widely called for, and these 
requests have to be referred to plan- 
makers or local dealers in building 
supplies. 

A kind of letter especially appreciated 
comes from a craftsman in the building 
industry—a Chicago plasterer who says 
that our articles are all right, but he 
wants to cite his personal experience 
with gypsum versus lime. These 
workers on the job know what they are 
talking about, sometimes a good deal 
beyond the limits of their trade. I know 
@ working bricklayer who has traveled 


around the world and could instruct a 
college professor in history, English and 
the game of golf. 

Let us consider some of those ques- 
tions which are most often asked or have 
some peculiar interest. Take first the 
query on the rammed earth domicile. 
Roughly, the method is to make a plank 
form for walls and to tamp within the 
form a mixture of slightly moistened 
subsoil or clay. Earth costs nothing; 
you seem to get a house practically for 
nothing. 

The idea was promulgated in America 
a few years ago and lately has been 
touted anew. But the scheme is as old 
as our pioneering ancestors. Houses of 
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With a wood shingle roof, build attic room 
as in upper sketch to preserve ventilation. 
Lower sketch shows the method to be used 
with other roofs (also old wood shingle 


if covered with new impervious material) 
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our Revolutionary period yet standing 
have wood or stone-faced walls with an 
inner filling of clay mixed with chopped 
straw, sometimes alternate layers of 
straw and clay. Such walls are sixteen 
inches to two feet thick, and, because of 
thickness and the insulating properties 
of earth and straw, they are equally 
proof against heat and cold. 

In the arid regions of the United 
States rammed earth or adobe may be 
more or less satisfactory. Elsewhere 
there are disadvantages, including damp- 
ness and the invitation to rats, mice and 
insects. The labor cost is high. The 
bloated thickness of walls cuts out light 
at the windows. Altogether, rammed 
earth seems to me a reactionary and 
back-stepping notion, about like the 
advice to give up the automobile and 
return to the buggy. For those anxious 
to economize and willing to work there 
are many resources in modern house 
materials and methods. 

A log house is out of the picture for 
most persons. It takes much labor. To 
line it neatly with slabs is a job equal to 
building two regular dwellings. 

To consider some other questions 
readers have asked: 


Doesn't a dirt floor in a cellar save 
cement and make a good place 
to keep vegetables ? 


ANY used to think so a few dec- 

ades back, but now our vege- 
tables are kept in cans or in a small 
storage compartment. A dirt floor emits 
dampness that molds or rots the wood 
joists and boards above. It makes for 
the tracking of dirt and germs into the 
living quarters. It smells. It becomes 
a mud floor in wet weather, if not a 
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swimming pool for frogs and a breeding 
place for mosquitoes. It gives easy access 
to rats and provides cosy winter quar- 
ters for snakes. The answer is, use 
cement. 

Besides, we have an important reason 
lately supplied by Government scien- 
tists. They have discovered that great 
havoc is being done to the lower wood- 
work of dwellings, including posts, sills, 
door frames, porch and other floors, by 
insects commonly termed white ants. 
These pests must have contact with 
damp earth in order to live: they toil 
unseen beneath and within woodwork 
until nothing is left but a thin shell 
which some day may suddenly collapse. 

The simple checkmate 
for the criminal white ants 
is to cut their line of travel 
between earth and wood 
with a dry, impervious bar- 
rier of first-class concrete. 


What do you call 
first-class concrete? 


ATERIAL that is 

not loose and por- 
ous even in floor base or in- 
side foundation wall. There 
should be a _ well-tamped 
mixture of one part ce- 
ment, three parts sand and 
five parts crushed stone or 
gravel. Old foundation 
walls of masonry with lime 
mortar are likely to have 
cracks and crevices favor- 
able to white ants. Such 
walls should be plastered 
on both sides with a rich 
Portland cement mixture 
one inch thick, and extra care given 
toward making the upper two feet damp- 
proof and insect-tight. To accomplish 
the latter in some instances means com- 
plete replacement of the upper founda- 
tions, whether by lifting the house or 
otherwise. 

Sometimes new concrete work that 
looks first class embodies the serious 
defect that wood posts or floor sleepers 
extend through the material to make 
contact with earth or a porous base of 
rough concrete or an underfill of cinders. 
This gives a chance for ordinary decay 
as well as insects. Insulate the bottoms 
of posts and sleepers with a good, rich 
cement mixture. It is also well to paint 
the bottom of such timbers with two 
brush coats of hot creosote. Where a 
door frame or post is attacked, cut out 
the infested part and replace with con- 
crete. Reinforce with wire mesh or iron 
rods if necessary. 


Are there other wood enemies 
-besides white ants ? 


, oe the powder-post beetles who 
played spooks in a reader’s house by 
tick-ticking in the rafters. They do 
their worst work in a lumberyard, and 
do not relish wood that has been painted, 
oiled, waxed or varnished. However, 
they may find untreated rafters or joists 
to their taste. As their name indicates, 
they turn wood into powder. We recog- 
nize them by their dusty trails and bur- 
rows, and shotgun holes at the surface. 

These insects may be killed by mopping 
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or spraying infested wood with a chemi- 
cal which is called by the lengthy name 
of orthodichlorobenzene. 


What is the value of red cedar 
as a moth preventive ? 


OT much when used as closet lining, 

according to Government scien- 
tists. The odor in this case becomes too 
diluted with air. A tight chest made of 
the heartwood of Virginia or Eastern red 
cedar kills the young moths and worms 
but not the mature specimens. Com- 


plete protection is obtained with a tight 
chest of any wood in which you place 
naphthalene flakes or moth balls, so- 





Construction details of a frame house: Upper left, cross bridging between 
joists; upper and lower right, two methods of girder construction used to 
equalize shrinkage of the frame; lower left, joists lapped on top of girder 


called, at the rate of one pound to six or 
ten cubic feet of space. 

Moths may be quickly gassed out of 
existence, most safely by carbon tetra- 
chloride at the rate of nine tablespoonfuls 
for a trunk or three cups for an ordinary 
closet. It is worth knowing that cold 
storage of the usual kind does not kill 
moths but merely causes them to hiber- 
nate; so that after months of refrigera- 
tion they may resume activity. 
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A building framed as at left will settle 
evenly, avoiding plaster cracks and un- 
even floors, Avoid faults of dwelling at 
right, which will in time settle more in the 
center than at the walls, because of the cross- 
wise shrinkage of the floor joists, upon which 
rest the first and second story partitions 
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These statements are back 
Bureau of Entomology of the Qe 
ment agriculture department and <a 
be considered to supersede tradition a 
the views of Pliny. Sunlight, beatin 
and brushing of clothes are still useful j 
the everlasting campaign against moths 
This is the time to get ready for the 
warm weather engagement, the sharpest 
of the year. Look for the hidden enem 
under carpets and in furniture. j 

Is it well to board or line the underside 

of a wood shingle roof ? 


gens is a frequent inquiry from those 
who plan an extra room in the attic 
or merely wish to shut out the 
drafty airs, cold and heat 
that pass through such a roof 
covering. Wood shingles are 
directly nailed to narrow 
boards or to so-called shingle 
lath spaced four inches or so 
apart, which cross the rafters 
at right angles. The object 
of the space between lath is 
to ventilate the under side 
of shingles and to let them 
dry after being rain-soaked; 
otherwise they would mold 
and rot. Therefore, if tight 
boarding or lining beneath 
cancels ventilation, it is un- 
desirable. 

There are two ways around 
the difficulty. Cover the 
wood shingles with a new 
top of asphalt, asbestos, 
zinc or copper shingles or 
sheets—material that does 
not absorb water and pro- 
tects the underlying wood 
layer from dampness. In this case the roof 
is made quite air-tight and is also well in- 
sulated; and lining may be applied to the 
rafters to form an extra room or two. 

But if you do not want to recover or 
replace wood shingles, then frame the 
attic rooms with two-by-four studs and 
ceiling members so that an air space will 
be left on all sides. This will naturally 
cut down the dimensions of the rooms— 
dependent on the roof pitch in amount 
—compared with the other method 
where all the space is usable. Any kind 
of lining from fiber board to wood 
sheathing and gypsum wallboard may 
be applied to the inside of these attic 
rooms. They will be snug and _ useful 
chambers. And despite the _ liberal 
spaces about them, their construction 
will check many vagrant drafts through 
the roof. 


Is it better to have an exposed chimney 
or one built within a house? 


HE only argument for an exposed 
chimney is looks, and often that 1s 
debatable. There is a lot of misplaced 
style in massive effects and in balancing 
the ends of a small house with a pair of 
exposed chimneys when one in the center 
would be suitable. The exterior chimney 
wastes a great deal of heat that belongs 
within the dwelling. j 
Besides this, the outside chimney 38 
likely to have a poor draft because the 
hot gases within are chilled and do not 
travel upward at proper speed. This 
trouble may be — (Continued on page 160) 
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HERE are many “zero marks.” 

A scientist working with tem- 

peratures bases his calculations 

on what he calls “absolute 
gero,” —273.1° centigrade (—459.6° Fah- 
renheit), a point no one wishes to see or 
feel; an almost imaginary point where 
there is an entire absence of heat. Very 
recently one scientist came close to it 
and caused helium to freeze at 1.5° 
absolute. 

A traveler starting from the capital of 
the United States will find back of the 
White House another kind of “zero 
mark,” one which, by Act of Congress, 
is the starting point of the entire highway 
system of the United States. It is a small 
monument. On its top is a bronze casting 
with compass points and figures giving 
its location—“ Latitude 38° 53’ 42.32”; 
longitude 77° 02’ 12.49”; above the sea 
level 28.65." At this point, autoists 
bound for California set their speedome- 
ters at zero before speeding away. 

In Washington, likewise, is a third kind 
of “zero mark’’—one which, perhaps, is 
of more immediate importance to you 
than any other; for it is the reference 
mark from which the locations of all 
places in the nation are established. 
From it your real estate, if you are 
fortunate enough to own any, can be 
located with scientifie accuracy. 

Did you ever stop to think that there 
is an absolute zero mark for your proper- 
ty? Probably not. The deed to your 
land generally te!ls you enough, to satisfy 
you that you own it, even if the abstract 
of the title shows that it 
begins “at a bounded black 
oak, standing upon a stony 
knoll, by an Indian path 
near the head of a deep run 
which falls into the river, 
about two miles below the 
first fall,” ete. ‘The tree and 
path have long since dis- 
appeared, but te property 
isrecognized as yours. Still, 
Just where is it? 


F YOU should set out to 
find a definite point by 
Which to locate it, you 
would first come to the 
zro mark” in Washing- 
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Is Your Yard Yours? 


How the “Zero Mark” at Washington Fixes 
Property Boundaries and Aids Surveyors 


By Carr. Epwin T. Pottock, U.S.N. 


Superintendent, U. S. Naval Observatory, Washington, D. C. 
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The starting point for all boundaries in the world is an imaginary point off the African coast. 
This, in turn, has fixed the starting point for the United States, in the Naval Otscrvatory 


ton, mentioned above. That point, you 
would discover, itself has been fixed by 
reference to an absolute zero mark from 
which are located all the zero marks in all 
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**Zero Milestone, 





official highway center of United 
States, at Washington (Photo courtesy’S. M. John- 
son). Left, ‘Zero Mark” at U.S. Naval Observa- 
tory, which fixes all boundary lines in the country 


the countries of the world. No one ever 
has seen this absolute zero, for the reason 
that it is an imaginary mark lying at the 
intersection of two imaginary lines—the 
Greenwich meridian 
and the equator. 
Moreover, this im- 
aginary intersection is 
in the Atlantic Ocean, 
in the Gulf of Guinea 
off the west coast of 


Africa. 





O IT is that the 
corner stakes 
marking your plot of 
ground are fixed, in the 
last analysis, by an 
imaginary point on the 
ocean thousands of 
miles away! 

In the early days the 
boundaries of all coun- 
tries usually were fixed 
by mountain ranges or 
waterways; for no one 
knew a better way, and 
such limits were easily 
recognized. Even to- 
day, in the United 
States, all but four of 
the states use water- 
(Continued on page 144) 
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A fascinating novel of science, 
adventure and ingenuity—From 
the Stone Age to Civilization 


By HawruornE DANIEL 
Illustrated by J. Clinton Shepherd 











N A pleasure cruise among the Aleutian Islands, Parker 

and Thornton, partners in a Seattle engineering firm; 
Williams, a young naval architect, and Kelly, a deck hand, fell 
into the clutches of Kiska Joe, murderous half-breed seal 
poacher. Kiska Joe imprisoned them in their own yawl, placed 
Oomak and two other native Aleuts in charge of the yacht, 
then returned to his schooner. The two ships sailed westward. 
When the yawl was wrecked on the rocks, the yachtsmen and 
Oomak escaped to the beach of a desolate island. Plunged from 
civilization back to the Stone Age, they built a fire without 
matches, found shelter in a cave, caught birds for food, and 
made clothing of rabbit skins. Oomak called the place Devil 
Island. He said it was inhabited by devils whom Kiska Joe 
occasionally appeased with gifts. Suddenly the castaways 
heard a weird, dreadful cry, but could find no trace of what 
had made it. In a search of the island, Kelly discovered a 
deposit of magnetite ore. Thornton’s suggestion that they 
attempt to smelt it and make metal tools was ridiculed by 
Parker; nevertheless Thornton devised a blast furnace with 
rabbit skin bellows, and fashioned molds in the sand for a 
hammer, axe and adze. The result—tools of steel! Now read 
on: 


ISKA JOE'S plans had gone rather badly astray. 
Oomak had had definite instructions as to what to do 
with the yacht, 
but once the fog 

had come up she had dis- 
appeared. There had been 
no storm, and the yawl 
could not have been driven 
out of her way. Oomak 
knew the destina- 
tion, which was 
another uninhal- 
ited island a hun- 
dred miles or more 
beyond Devil Is- 
land, past which 
kiska - Joe had 
sailed early on the 
morning after the 
night of fog. It 
did not occur to 
him for a week 
that the yawl 
might have run 
aground, but he 
did think of a 
hundred possible ~- a 
ways in which the 
yachtsmen might 
have overpowered 
or bribed the three 
men he had placed 
over them as 
guards. 

He wondered 










They saw the small 
boat approach the 
beach, and saw Kis<a 
Joe standing in the 
bow, with a rifle 
resting on his arn 
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where the yacht might have gone. She might well have returned 
to Kiska in order to report the affair to the Coast Guard, in ’ 
which case Kiska Joe had need to watch his step. Or, possibly, 
the yachtsmen might have made their way to some other harbor 
in the Aleutians, or might even have headed back to Seward or 
Sitka or Seattle. In that case, they undoubtedly would get in 
touch with the Coast Guard by radio, and still Kiska Joe had 
need to be careful. 

A wreck seemed inconceivable to him, for he had a sailor's 
intuition, and without a storm to upset his rough calculations, 
he always felt himself perfectly safe at sea. And there had been 
no storm. Still, it was possible that the yacht had gone aground 
on Devil Island during the fog, and he determined to investi- 
gate. But he decided to mend his fences before looking in at 
that desolate spot. He made his way to an unfrequented anchor- 
age off the island of Agattu. From there he sent two Aleuts 
from his crew to Kiska, where they appeared in a small boat 
ten days or so after the yawl had sailed for Buldir Island. 

The two visitors dared not inquire directly, and so pretended 
to have other business, and kept their eyes and ears open. The 
Coast Guard cutter was anchored serenely as if nothing had 
happened. No one ashore knew anything unusual, for several 
times the yachtsmen were mentioned, and it seemed to be 
common knowledge that they had gone to Buldir, and had 
planned to continue their cruise on to the west for two or three 

weeks before returning directly to Seattle, 
Obviously nothing had come to the ears of 
anyone ashore, and apparently the Coast 
Guard had not yet begun to worry over the 
yachtsmen. 
So the Aleuts got out their boat and blithe- 
ly went back to Agattu to make their report. 
Thus it was that Kiska 
Joe finally set sail a 
second time in the direc- 
tion of Devil Island. 

On the island, in the 
meantime, the days had 
passed very slowly. The 
shipwrecked men had not 
been there, actually, so 
— very long. But already it 

seemed as if months had 
passed. Of course, they 
were in possession of 
fire, and _ shelter— 
such as it was. They 
had food, but already 
— it was extremely mo- 
a, notonous. They had 
se > clothing, but it was 
crude, even thoug 
warm, and they hi 
just finished tempering the tools that had more or less succes* 
fully resulted from their first attempt to smelt iron ore. The 
tools were exceedingly rough, of course, and the small hammet 
had been a complete failure. But the larger hammer was quite 
satisfactory, and the axe and the adze had finally been beatet 
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There on the beach stood the pathetic group, small and defenseless amid the immensity of sea and 
rocks and sky. They covered the pitiful form with sand, and marked the spot with a wooden cross 


into shape and rubbed up. They had been tempered, and had 
acquired edges that were reputable enough, for Williams and 
Kelly had spent the whole of one day sharpening them on a 
slab of sandstone they had found. 

Thus it was that by the time Kiska Joe finally sailed from 
Agattu, the three steel tools were mounted with sturdy handles, 
and were ready for the work that would begin seriously on the 
morrow. 

“Pretty slow work,’ commented Thornton as they sat about 
the fire in front of their cave and chewed at the meal that 
Oomak, who had come to be the cook, had prepared. Fish and 
ptarmigan, smoked rabbit and eggs, boiled in a little pool by 
dropping hot stones in the water, made up the menu. 


“T\ISGUSTING food,” complained Parker. “I wish I had 
a cigarette. Haven't gone so long without a smoke in 
years. Nuisance.” 

A strong wind was blowing, and the sea had risen consider- 
ably, until the water washed up the beach to within a few yards 
of them, and from time to time a little spray moistened their 
faces. Farther up toward the cliff stood the “blast furnace,” 
cold now, but sturdy, and protected from the sea by the very 
rock in which lay their shallow cave. 

The wind blew the camp fire and scattered sparks about, 
and the party huddled back into the cave to get out of the 
rising wind. 

Williams looked out toward the darkening sea. Whitecaps 
dotted it as far as he could see in the dim light of evening, 
and the surf was pounding in on the beach in a gradually rising 
series of roars. 

“Well,” he remarked. ‘‘We are likely to get wet here 
tonight.” 

“You think the surf will get up this far?” asked Thornton. 

“It has come more than halfway already.” 

“Then we'd better move back, hadn't we?” 

“Nuisance,” muttered Parker. ‘Do you suppose we have 
to?” 

A feather of spray, heavier than before, spattered against the 
rock beside the entrance to the cave, and some of the water 
hissed into the camp fire. 

m. guess we move,” nodded Kelly. “Here goes.” 

Ww here are you bound?” asked Thornton. 

There’s another hole in the rocks up a ways that’s just as 

good as this, and it faces the other way.” 


“*How far?” 

“Right beside the stream where it comes out of the ravine.” 

The party got fo their feet with Parker still muttering 
“Nuisance!” and began to carry their belongings toward the 
spot to which Kelly led them. A fire was built from brands 
carried from their earlier fire, and within half an hour they were 
moved and settled, with their moss and grass beds once more 
ready for them, with their tools and smoked meat, their extra 
rabbit skins, and the few bark utensils that Oomak had made. 
Certainly it was more comfortable, for the cave faced away 
from the wind, and looked, instead, into the black ravine from 
which poured the stream. Their new fire was protected, too, 
and the cave was, if anything, a slight improvement over the 
one they had been using. 

They sat down again when their simple task was done, and 
listened to the still rising wind. 

“Guess we'd better fix this place up a bit before we try any- 
thing else,’ remarked Williams. “It’ll take some time to build 
a boat.” 

“We can make a log front for the cave,” added Thornton, 
“and can make a table and a bench or two. Then we'll be set 
to begin.” 


“DEGIN!” snorted Parker, who had not, as yet, done a 

stroke of work. “‘ You talk as if you thought you would 

be here long enough to build a boat. If you would listen to me 

and make some plans for a lookout and a signal tower you 

would be doing something useful. Build a boat! Tommyrot. It 
would take you months and we might sight a ship any day.” 

Williams, who in Seattle had always looked upon Parker as 
a very important person, could hold in no longer. He had 
stood for the engineer's constant opposition and nagging and 
had held his tongue. But this was too much. 

“Why don’t you sing a new song?” he demanded. “You 
haven't done a thing since we've been here but kick. If you 
want a signal tower, build it yourself. And a lot of good it will 
do you. A ship doesn’t sail in these waters once in a blue moon. 
Do you know where we are? We're nearer Asia than Alaska— 
we're two hundred miles, at least, north of the trans-Pacific 
routes. Ships to Nome sail a route nearly a thousand miles from 
here, and the very land we're on may be Russian territory, for 
all we know. If it is, it isn’t likely to be visited from one year’s 
end to the next. There are no seals here to speak of, so poachers 

aren't likely to come, and who else has any interest in such a 
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God-forsaken spot? Use your brains and you'll see that there 


‘isn’t any chance of a ship appearing in a year. Forget your ships, 


or if you want to watch for ‘em, do something else beside grouse.” 

Parker did not answer. The fact that ships were so rare in 
the sea surrounding their island seemed to make a new and 
profound impression on him. Perhaps, he thought, he had been 
wrong. Perhaps he had better try to do h's share of the work 
as the others planned it. Already they had done things that he 
had not thought possible. Yes. He would try. 

“Well,” he announced at last. “Maybe you're right and I'm 
wrong.” 

Then he stopped, for he had not meant to go so far. ‘But 
I don’t believe it,” he continued. “It seems to me you are 
going to a lot of hard and unnecessary work. But I’m in the 
minority, so I'll try following your plans for awhile. If you are 
going to fix up this place a bit, Ul help. I'lt——” he hesitated, 
for he didn’t know what to do or how to doit. “I'll build,” he 
said finally, still wondering what he’d build. “Tl build—a fire- 
place.” He finished suddenly, surprised that he should have lit 
upon such a thing. 





HORNTON was pleased, for Parker had been his principal 
worry. If he would do anything, no matter how badly, the 
situation would improve. 

“Fine,” he remarked. “Fine. It would help a lot.” 

Williams grunted disrespectfully and rolled over in his grass 
bed. : 

“T’m going to sleep,” he muttered. 
“Tired.” 

Outside the mouth of the cave the 
fire blazed bravely, and Thornton 
fed it with pieces of wood that he had 
proudly split from a fallen tree with 
the axe that had been sharpened only 
two or three hours before. Rain was 
beginning to fall, and he sat down to 
watch the fire. 

“Go to sleep,”’ he said to the others 
over his shoulder. “I'll watch the 
fire for awhile.” 

As Thornton sat listening to the 
growing roar of the surf and 
the singing of the wind he 
began to ponder how they 
might escape from the 
island. A boat, certainly. 
But there were more diffi- 
culties than he had thought. 
According to Williams, they 
must be two or three 
hundred miles from any in- 
habited land. And there 
were five of them. It would 
take a good-sized boat, and 
they would be unable to 
build any sort of boat that 
was not heavy. In addition, 
Williams had said that the 
prevailing wind was in the 
wrong direction, and that a strong current flowed to the west, 
driving out of Bering Sea toward the coast of Kamchatka. That 
was no good place to go, for not only was it thousands of miles 
from civilization; it was also Siberia, where more than one 
American already had experienced trouble with commissars 
and such. No, they should go the other way, and yet they never 
would be able to row so heavy a boat as they would have to 
build; or, at least, they never could row it across three hundred 
miles of open sea given to storms, and against the prevailing 
wind and current. 


AILS, of course, they might make—but out of what? 
Rabbit skins? No. There would be hardly enough rabbits 

on the island. It had taken nearly three hundred to get them 
along this far. He figured it out in his head. A rabbit skin was, 
roughly, eight inches by twelve; say one hundred square inches. 
Williams had said they probably would need a thousand square 
feet of sail. That would mean 1440 skins. Sealskins? They 
would be fine, but since landing on the island they had seen only 
one seal and had killed none at ail. And to make sails of seal- 
skins they would need a hundred. They never could get that 
many of the skins. He shook his head and turned his mind to 
other things, and after three hours of watching the fire, he called 





Williams drew the plans for the boat on a large, smooth rock, then 
erected a protecting thatch to keep the rain from washing them away 
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Williams to relieve him, then turned in and went 
The storm was still blowing in the morning, and they w 
glad they had moved, for the sea was washing up almostajune 
very mouth of the cave they had left. They ate breakfast i 
decided that the day would be well spent if they devoted ie 
fitting up their new abode. _ 


to sleep, 


OMAK went out with his spear to get some fish. Park 
set about gathering stones—most deliberately—fop lie 
fireplace, and Kelly, remembering that he had left a chsindien 
bit of metal in the other cave- -went out to get it. Thosiins 
and V\ illiams set out up the ravine to cut some trees, and *- 
gone hardly more than a stone’s throw away when they hea | 
Kelly cry out. ‘ 

“Hie!” he shouted, waving to them. He was standing near 
the cave they had left the night before. They turned and walked 
toward him. 

“There's a dead man here!” shouted Kelly. 

“A dead man?” repeated Williams as they approached 
“Where?” 

“In the cave.” 

“Let’s look,” said Thornton. How had a dead man come to 
be on the island at all, much less in the very cave they had left 
only the evening before? 

They made their way 
into the deserted cavern, 
There an Aleut, dead 


vy and staring, leaned 
hd against a rock that 


thrust itself out from 
the side wall. His clothes, 
which were water. 
stained and sandy, 
unmistakably had origi- 
nated with some trader. 
There was nothing else 
toidentify him. The dead 
man sat almost as if 
alive, save for his pitiful 
expression, his _ partly 
open mouth, and _ his 
open, sightless eyes. 

“How did he get 
here?” asked Williams. 
“Who is he?” 


a er 













HORNTON exam- 
ined the sand before 
the cave, but could find 
no marks save those left 
by the heavy raindrops 
of the night before. 
Within the cave, how- 
ever, he saw two deep 
grooves in the sand. 
They ended at the dead 
man’s heels. Beside the 
grooves were oval dents 
—footprints, obviously. 

“Someone dragged him in here last night,” he announced. 

“What do you mean?” 

“Look! The footprints! We didn’t make them. You can tell 
ours from the marks made by the bark soles. Someone else did 
that. By George, Williams, there’s somebody on this island 
beside ourselves!” 

The desolation of the island was a fitting background for the 
little group of men as they carried the body of the Aleut out and 
placed it in a shallow grave in the sand. Overhead the sea gulls 
glided, squawking drearily now and then. The surf pounded in 
on the beach in a dirgelike monotone. High on the cliff the 
misshapen trees waved their arms as if bewailing the departed 
soul, and there on the beach stood the pathetic group, smal 
and defenseless amid the immensity of sea and rocks and sky. 

They stood reverently about the grave for a moment, and 
then, as gently as they could, covered the pitiful form with 
sand, and marked the spot with a wooden cross. 

Before they had removed the body from the cave they had 
called Oomak. After much persuasion he had entered, but 
when he saw the dead man’s face he shrank back. 

*Tuginak,” he muttered. “’Tuginak.” 

“You know him?” asked Thornton. 

“Tuginak,” he nodded. “‘Him with 


. 


(Continued on page 118) 
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Don’t Fall for “Bargain” Tubes 


[| Did—Once—and Found That, Though They Made a Fine Test 
in the Store, in the End They Were an Expensive Luxury 


As told to Newron BurKE 


HE check that I made out to 

pay for our new radio outfit put 

quite a dent in my bankroll, 

but the wife and I both agreed 
it was worth it. The set worked fine, and 
in fact we found that, while 
ithad cost us a lot of money, 
it promoted economy in other 
ways. We stayed home eve- 
nings and listened to the radio 
instead of going out to the 
movies oF more expensive 
shows. 

“John,” said Mildred one 
evening, after we'd had the 
radio several months, “it 
seems to me the broadcast- 
ing doesn’t come in as loud 
as it did, and even the tone 
quality is getting poor. Are 
you sure the batteries are all 
right?” 

“T tested them last night,” 
Ireplied. “The storage bat- 
tery is in good shape or my 
hydrometer is a liar, and you 
know I put in new B-batter- 
ies not over two weeks ago. 
It doesn’t sound right, 
though, I'll admit. I wonder 
if the tubes are going bad? 
Maybe you'd better stop in 
the store tomorrow and get a 
couple of new ones.” 

My wife has just one bad 
habit—she’s a confirmed bar- 
gain hunter. Lots of times 
she'll come home with an 
armful of truck that we really 
don’t need just because she 
ran across some “perfectly 
wonderful” bargains. 

The next night when I got 
home she proudly handed me 
a small package. 

“For once you'll have to 
admit that I got a real bar- 
gain,’ she began. “While I 
was out marketing, I saw a sign in t!:e 
window of a radio store offering to ex- 
change new tubes for old ones and fifty 
cents, so 1 went right home, took two of 
the tubes out of the set, and brought 
them back to the store. He gave me two 
new ones, and here they are. Aren’t you 
proud of me?” 


“TLL see how they work first,” I 

replied, hoping that by good luck 
she had traded in the bad tubes—if there 
really were any. 

The new tubes came in flossy little 
packages packed with a circular that told 
what marvelous tubes they were. I 
stuck them in the sockets and turned on 
the juice. The station that happened to 
tuned came blaring out of the loud- 










= cecum } 
BRAND NEW TUBE 
FOR OLD TUBE 
, AND FIFTY CENTS 


Bs I went right home, 

took two of the 
tubes out of the set, and 
brought them back to 
the store. He gave me 
two new ones” 


speaker, and with a sigh 
of relief I was just on the 
point of complimenting 
the wife on her purchase 
when the music suddenly 
stopped, all five tubes 
flashed up as bright as are lights and 
then went out. 

“What on earth happened?” gasped 
Mildred. 

“How should I know?” I growled 
impolitely. ‘Looks as if there’s no more 
radio for us tonight, anyway. Maybe 
the battery connections got crossed all 
of a sudden. [ll look them over again.” 

However, I couldn't find anything 
wrong, so the next day my wife took all 
the burned out tubes and traded them 
for another set at a cost of $2.50, or 
only a little more than the price of one 
standard tube. I was rather short at the 
time and hated to have to call in a radio 
service man. 

“Well, whatever was wrong seems to 
have cured itself,” I remarked that eve- 





ning when we found that the 
set worked all right with the 
new tubes. Fifteen minutes 
later, the music, without 
warning, quietly faded out. 
The tubes glowed as bright 
as ever. 


. } AYBE they stopped 

broadcasting,” Mil- 
dred suggested brightly, so I 
tuned-in half a dozen other 
stations. That is, I turned 
the dials to the points where 
they should have come in, 
but the speaker refused. to 
make a sound. 

“It’san ‘SOS,’ I guess; let’s 
go to the movies tonight,” I 
said; and we went out and 
sat through a six-reeler. On 
the way home we met a 
friend who’s a shark at this 
radio business. 

“Too bad that ship was in 
distress tonight,” I said, just 
to show him I knew a thing 
or two about radio. 

“SOS?” he said question- 
ingly. “Why, there hasn’t 
been any all evening.” 

“Then I guess it must be 
my radio that’s in distress. 
Come around and see if you 
can dope out what’s the matter.” 

I shall never forget the look of supreme 
disgust that came over my friend’s face 
when he lifted the top of the radio set 
and saw those tubes the wife had bought. 

“Who stuck you for the ten-cent glass- 
ware?” he asked. I told him what had 
happened and he roared unmercifully. 


Bt bimawer gyp tubes are practically 
worthless,” he explained. “You 
might find a halfway good one out of a 
lot of a hundred. The rest either burn 
out or give out within such a short time 
that they're not worth even the fifty 
cents you pay for them. The dealer just 
chucks the old tubes you exchange in the 
ash can with the rest of the trash.” 
What happened -when all our tubes 
burned out, he went on to explain, we 
could blame on one of the gyp tubes we 
had in the set at the time. Probably the 
elements in the tube were put in so 
crooked that the slight expansion from 
the heat when we turned them on caused 
a short circuit between the plate and the 
end of the filament which turned the 
high voltage from the B-battery directly 
through the filaments of all the tubes 
and blew them all out. The defective 
tube must have been in one of the radio- 
frequency stages, otherwise the high re- 
sistance in the (Continued on page 148) 
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Trifles That Count in Radio 





Your dealer will be glad to test tubes for you or you can do it yourself 


with a combination tube tester and rejuvenator such as is shown here 


OUR radio receiving equipment 

is like a chain. It is no stronger 

than its weakest link. And there 

are possible chances for defective 
links in the path of incoming signals all 
the way from the end of the antenna to 
the loudspeaker. At every step the radio 
signal follows the proper path only when 
it is forced into it. If there is a chance for 
any of the electrical energy to dodge work 
and sneak around any piece of apparatus 
instead of going through the windings, 
you may rest assured that it will do so. 
Consequently you must guard against 
even a single defective link in the entire 
chain of your radio reception. 

Knowing where trouble is most likely 
to occur will help you to install your radio 
set so as to minimize the possibility of 
future difficulties, and will help you to 
overcome them when you suddenly dis- 
cover that your radio reception is he- 
set with mysterious noises, ear-piercing 
squeals or loss of volume. 

The first link in your radio chain is 
your antenna system. Defects at this 
point may cause all sorts of queer noises, 
weak signals or no signals at all. If, for 
instance, you have not soldered the joint 
between the antenna and the lead-in wire, 
although reception may be ex- 


the radio waves quite naturally will take 
the short path to ground offered by the 
coating of dirt rather than go through the 
longer path in your radio set. 

Another source of trouble in your an- 
tenna system that often fools even the 
expert radio man is the lightning arrester. 
After a summer season during which 
there have been a number of violent elec- 
trical storms, it may be found that the 
lightning arrester is causing a noticeable 
loss in signal strength. The constant 
snapping of electric sparks across the tiny 
gap in the insulator corrodes the surface, 
and minute particles of the metal are de- 
posited at the sides of the gap to form an 
easy path to ground for the radio waves. 


HE test for a defective lightning 

arrester is to tune the set to a weak 
station and disconnect the ground wire on 
the arrester long enough to find out if the 
volume is increased. If the arrester is re- 
ducing the strength of the signals, replace 
it with a new one. , 

Of course, there always is a chance that 
your antenna may sag and touch some 
other antenna, or the roof. Usually this 
condition shows up during a wind storm 
that sways the wire back and forth. 


How to Check Up on 
Possible W cak Points 
an Your Antenna, 
Lubes, Wiring and 
Loudspeaker 


By 


ALFRED P. Lane 


Once the signals are brought into your 
set, they may be spoiled by an extremely 
large number of mechanical and electrical 
troubles, most of which, fortunately, are 
rare. In these days of good mechanical 
construction, variable condensers are s0 
well made that short-circuited plates or 
loose rotor shafts are as scarce as teeth in 
a hen. Fixed condensers, too, give little 
trouble if they are of high grade. 

Tuning coils do not weaken as they 
grow older. If, through some accident in 
construction, there is a short circuit in a 
tuning coil, it shows up at once when the 
coil is first put into service; therefore, if 
your set has been giving satisfactory 
service, you needn't worry about short 
circuits in the tuning coils. If, however, 
there is a movable coil in the set, there is 
always a chance that one of the flexible 
wires leading to the coil may break off. 


\“/* ILE early models of audio trans- 
formers frequently burned out or 
short-circuited in use, modern types are 
so thoroughly insulated that they rarely 
give trouble, and consequently the audio 
transformers in your set should be tested 
only if you can’t find the weak link any- 
where else. 

Of all the parts that go to make up the 
receiving set, the tube sockets are most 
likely to cause poor reception. The 
spring contacts that should press tightly 
against the prongs of the vacuum tubes 
often become bent or corroded. One poor 
contact among all the sockets in your sct 

may cause scratching and grind- 





cellent for months, corrosion 
will work into the joint and the 
increase in resistance will cut 
down the signal strength; then, 
if the joint works loose, the 
signals will be irregular and ac- 
companied by scratchy noises. 


R YOUR antenna insula- 

tors may cause trouble. 
Any good antenna insulator 
retains its insulating proper- 
ties almost indefinitely; but if 
enough soot and dirt collects on 
them, there will be a falling off 
in volume, particularly during 
damp, rainy weather, because 





Five Rules for Good Reception 


As 


2. 
3. 


4. 
3. 


Make sure that your radio equipment 


is carefully installed. 
Tighten all connections regularly. 


Keep storage battery clean, charged 


and filled with distilled water. 


Check the voltage of your B-batteries. 
Have your vacuum tubes tested at 


the first sign of weak reception. 


ing noises that are most annoy- 
ing to the ear. 

The mere fact that all the 
tubes light is no proof that noth- 
ing is wrong with the sockets, 
because it may be a grid or plate 
contact that is bad. If even one 
contact spring fails to touch the 
tube prong with which it is sup- 
posed to make connection, your 
reception will stop entirely. 

The latest types of vacuum 
tube sockets make contact with 
the sides of the tube prongs, 
consequently it is a mighty g 
idea to sandpaper the sides o 
the prongs every few months. 
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The vacuum tubes are the vital links 


in the chain of good reception. All of the 

her parts in the receiver are merely ac- 
: ries to enable the vacuum tubes to 
an properly. Moreover, the vacu- 
um tubes are the only parts in your set 
that are sure to lose their useful qualities 
jn due course of time. 


(FTER from one to two thousand 
A hours of use, the tube goes dead. 
This means that the stream of electrons 
sent out by the filament decreases in vol- 
ume to the point where it no longer is 
capable of giving proper results. The 
mere fact that the tube still lights as 
usual proves nothing. Most tubes go 
dead before the filament burns out. 

It is a good idea to have your tubes 
tested every few months to see if they are 
beginning to fall off in efh- 
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forty-five-volt block falls below about 
thirty-five volts. Occasionally a battery 
will give good results for a considerable 
period of time after the voltage has fallen 
below the figure mentioned, but reception 
is likely to be noisy. In addition, bat- 
teries that are nearing the end of their 
useful life are quite likely to give out sud- 
denly and leave you with no current to 
run your set. This usually happens when 
you have guests at your house to listen 
to some important program. Play safe 
and buy new B-batteries when the volt- 
meter shows that they are needed. 

There is a temptation to connect up a 
string of old B-batteries in series to make 
up the required voltage, but good results 
cannot be obtained in this way. Recep- 
tion is bound to be extremely noisy and 
uncertain when such a makeshift is used. 
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between the pole piece of the loudspeaker 
and the moving armature or diaphragm 
and completely ruin the tone quality. 
Usually this trouble shows up when you 
try to operate the loudspeaker at loud 
volume. Sometimes the sliver of steel 
simply causes chattering on some partic- 
ular note in the musical scale. 


CCASIONALLY it will cause a rasp- 
ing chatter on every sound coming 
out of the loudspeaker. In a cone type 
speaker, the slightest looseness in the 
fastening of the paper of the metal disk 
at the center will cause rattles or chatter- 
ing noises at some particular frequency. 
You may also find that some small 
article placed near the loudspeaker is 
being set into vibration by the sound 
waves. So before you blame your loud- 
speaker for peculiar rattles, 





ciency. If you want to make 
the test yourself, a tube tester 
can be purchased that will tell 
ata glance just how good your 
tube is. By throwing the lever 
to the other side, the tube can 
be rejuvenated if it is not com- | 
pletely exhausted. ; 

A famous general once said 
that an army travels on its 
stomach. It is equally certain 
that a radio set is absolutely 
dependent on its power supply 
for good results. Perhaps 
ninety percent of the trouble 
with radio receivers can be 
traced directly to current fail- 
ure. ; 

When your current supply 
fails, the difficulty always can 
be found either in the batteries 
themselves or in the wires that 
carry the current to the re- 


ceiver. Electric current can pail 
not flow unimpeded through distilled 
a corroded or loose connection, whenever 


so make sure when you install 
your radio set that all connec- 
tions are tight. Check them 
at least every two or three 
months, paying particular at- 
tention to the storage battery 
wires that supply the A-cur- 
rent to the set. These are 
especially important because 
the voltage is low, and because 
no matter how carefully a 
storage battery is constructed 
there is sure to be some acid 
seepage that, in time, will cor- 
rode the joint between the 
wire and the battery terminal. 


AKE sure that your stor- 

age A-battery is charged 

at regular intervals, or keep it 
charged full all the time with 
a trickle charger. Don’t be 
afraid of overcharging a storage 





Use the hy- 


solution level 
gets too low 


to add 
water 
the 











A voltmeter will tell whether B-batteries need replacing. 
It doesn’t pay to use them when voltage is too low 





Storage bat- 
tery connec- 
tions should 
be watched 
carefully. 
Clean and 
tighten them 
frequently 


make sure that the trouble is 
not merely vibrations from 
some near-by object. 

While you probably will 
have no trouble in fixing a 
broken wire in the receiver if 
it is not hard to get at, or in 
caring for the batteries, do not 
attempt to make repairs on a 
loudspeaker. The mechanism 
is so delicate and the tone 
quality depends so completely 
on careful adjustment that re- 
pairing should be done only by 
an expert. 

Another often unsuspected 
source of trouble is the loud- 
speaker cord. Phone cords 
and loudspeaker cords ordi- 
narily are made of what is 
known as “tinsel” wire. In- 
stead of a solid or stranded 
wire such as is used in electric 
light drop cord, tinsel wire is 
used to give extreme flexibility. 
It is produced by winding a 
ribbon of metal tinsel about a 
string. 


Ss CH wire will stand bend- 
ing innumerable _ times 
without breaking, but it has 
little tensile strength and con- 
sequently is easily broken by a 
sudden yank. Sometimes the 
strand of tinsel is broken and 
the two ends remain in partial 
contact so that current can 
flow. But the poor contact 
changes in resistance whenever 
the cord is moved and grinding 
and sizzling noises result. 
Because of the small cross- 
sectional area of the tinsel 
wire, it also is subject to corro- 
sive influences that might not 
| harm a heavier wire. A single 
| drop of acid from the end of 








battery. Most storage bat- 

teries in radio use suffer from insufficient 
charging. Do not neglect to add water 
whenever the solution level gets down to 
the point where the separators or plates 
begin to show. The hydrometer which is 
used to check the condition of the bat- 
tery also serves as a syringe with which 


, 


to add distilled water. - 

Dry cell B-batteries should be tested 
once a month, and it will pay you to dis- 
card them as soon as the voltage of any 


The last link in the chain of perfect 
radio reception is the loudspeaker. A de- 
fect anywhere along the line shows up in 
the results obtainable from the loud- 
speaker; yet, if your entire installation is 
perfection itself, you cannot get good re- 
production of speech or music if the loud- 
speaker goes wrong. 

For instance, a tiny sliver of steel, so 
small that you would have difficulty in 
seeing it with the unaided eye, may get 


the hydrometer, if it happens 
to drop on the loudspeaker 
cord, will eventually ruin it. 

The test for a defective loudspeaker 
cord is to disconnect the antenna while 
the set is in operation and turn the dials 
so that no station is tuned-in. Then go 
over every inch of the cord and bend it 
back and forth while you are listening 
with your ear close to the loudspeaker. You 
will be able to tell where the trouble is by 
the noises that result when you twist the 
cord at the defective point. 
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Hints for Radio Beginners 


When You Use Power lTubes— 


An Output Transformer or Filter Will Improve Tone 


HEN you decide to bring 

your old set up to date by 

installing modern audio 

transformers and a power 
tube in the last stage of audio ampli- 
fication, remember that, for best re- 
sults, you must use either an output 
transformer or a choke and condenser 
to keep the heavy plate current from 
the power tube out of the windings of 
the loudspeaker. 

If you use the 171 type power tube 
in the last stage, these additions to the 
circuit are absolutely necessary, as 
otherwise you may burn out the loud- 
speaker. But it is possible to get along 
without them if you use either the 112 
type tube or the 120 dry cell type 
power tubes. However, the tone quali- 
ty is improved if these parts are used 
with any type of power tube. 

In most cases, there isn’t room in- 
side the set for the output transformer 
or the choke and condenser. The 
drawing on this page shows how to 
hook up these parts outside the 
cabinet. 

It makes little difference which type 
of circuit you use. Either an output 
transformer or a choke and condenser 
will give excellent results provided you 
use parts designed for such service. 

* There are a number of output trans- 
formers on the market at the present 
time that are especially designed to 
handle the heavy plate current of the 
171 type tube. They introduce little 
additional distortion and are entirely 
satisfactory. Be sure that you do not 
become confused between the regular 
types of audio amplifying transform- 





| A B C’s of Radio 
ya extreme selectivity is a 

worth while quality in a radio 
set because it enables you to choose 
between stations that are close to- 
gether on the wave length band, it 
is not desirable to have this quality 
carried to extremes. All the broad- 
casting stations radiate a wave that 
is of measurable width, and if your 
set tunes too sharply it is bound to 
cut off what are known as the side 
bands, with a consequent loss in 
tone quality. 

Cutting off the side bands through 
too sharp tuning reduces the strength 
of the higher audible frequencies, 
with the result that voices have a 
tendency to sound throaty and mu- 
sic sounds as if it is coming out ofa 
barrel. 

If there is a selectivity control on 
your radio set, always operate it 
with the tuning as broad as possible 
without making it impossible to cut 
out interference. 














































Enormous insulators used by the 
broadcast station at Rugby, England 


-ers and the special types designed 


particularly for the output circuit. 

The choke and condenser meth- 
od of dealing with the output 
plate current is, of course, ex- 
cellent, for this combination can- 
not be overloaded by. heavy 
signals and there is no chance of 
core saturation. 


HERE are special types of 
audio choke coils made for 
use in the filter circuit shown, but 
any of the choke coils sold for use 
in constructing B-battery elimina- 
tors will give perfect results. 
Do not attempt to use the 
primary or secondary circuit of an 


ordinary audio amplifying transformer as 
a choke coil. It will not work. The wind- 
ings of ordinary audio transformers are 
not designed to carry the heavy plate 


current of a power tube. 


Experiments at the Popular Science 
Institute of Standards show that it is de- 
sirable to have a large capacity condenser 
at the point shown in the diagram. Up to 
about sixteen microfarads may be used 
with excellent results as far as the low 
audio tones are concerned. However, it is 


not necessary to go beyond four micro. 
farads for practical purposes, and the 
difference between two mfd. and four 
mfd., while it will show up on sensitive 
measuring instruments, is not per- 
ceptible to the average ear. Be gure 
that the condenser used has a, rated 
working voltage equal to the Plate 
voltage you apply to the power tube, 


When to Use Insulators 


HE amount of insulation needed 

to keep electric current flowing in 
the correct path depends both on the 
voltage and on the frequency of the 
alternation if it happens to be alternat. 
ing current. Increasing the voltage in 
any circuit means that more insulation 
will be required. The same effect js 
produced by increasing the frequency 
or rate of alternation. For instance, a 
circuit that carries current at a pres- 
sure of six volts is insulated by the 
thinnest layer of tissue paper, if it is 
direct current or alternating current of, 
say, twenty-five or fifty cycles. But 
there would be a serious current Jeak- 
age if the six-volt current were of the 
high frequencies used in radio trans- 
mission and reception, where the 
alternations of current flow go up to 
1,500,000 a second at the lower end of 
the broadcast band of wave lengths, 

Of course the 
voltage of the cur- 
rent received on 
your radio anten- 
na is comparative- 
ly low, but because 
it is of such high 
frequency, care 
must be taken to 
have it properly 
insulated. As the 
signals are passed 
through the de 
tector tube, the 
frequency is Ie 
duced to the audi- 
ble range, but then 
as it passes through 
the audio ampli 
fier end of the 
set the voltage is 
greatly increased 
by the B-battery; 
so careful insulation is needed at this end 
of the circuit to prevent losses and damag- 
ing short circuits. 

In broadcasting and other high powered 
radio transmitting stations, where both 
the voltage and the frequency are & 
tremely high, the antenna insulators must 
be of enormous size. 

The insulation on the wires inside yout 
radio set is of no importance at 
points where the wires are so spaced 
they are not likely to touch each other 


OUTPUT FILTER CIRCUIT 


Use either an output trans- 
former or an output filter cir- 
cuit if you install a power tube 
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c. A. Hoxie, inventor of 
the pallophotophone, or 
“sound camera” (seen 
at right) which com- 
bines with standard 
movie projector (left) 
to form the new talking 
movie ‘“photophone” 


Talking Movies Take Step Ahead 


Invention Prints Sounds and Pictures on 
Same Film, Uses Standard Movte Projector 


POPULAR SCIENCE MONTHLY 


By Atpen P. ARMAGNAC 
ry 


ALLED the “photophone” by its 
inventor, C. A. Hoxie, a new 
device to merge motion pictures 
and sound, developed after sev- 

eral years of experiment at the Schenec- 
tady, N. Y., laboratories of the General 
Electric Company, amazed _ spectators 
recently at its first demonstration. 

The new device prints the voice and 
pictures on the same film, thus eliminat- 


turns the amplified sound waves into light 
waves and impresses them on a separate 
film. 

Now experts in the photographic dark 
room place together the two films, one 
bearing the pictures and the other the 
sound record, and print them simultane- 
ously on a single strip to yield the roll 
that will be sent toa theater. To the pro- 
jector of the theater is easily fitted a special 
attachment that will 





ing the danger that 
the actor’s lips and 
the sound of his voice 
may not be timed 
together. A “pallo- 
photophone’’ or sound. 
camera, special elec- 
tric motors, and an 
ordinary movie cam- 
era work together to 
make these remark- 
able films. 
Thestandard movie 
machine, cranked not 
by hand but by a 
special electric motor, 
takes the picture. 
Meanwhile a micro- 
phone in Dr. Hoxie’s 
sound camera’’ picks 
up the actors’ voices 
and incidental sounds. 





translate the sound part 
of the film back into 
sound, 

So sensitive is the new 
‘sound camera” that 
it will detect a whisper 
in the movie studio 
seventy-five feet away. 
Actors are cautioned not 
to utter a word beyond 
what is called for by 
their parts. Even the 
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Driven by another 
motor timed to keep mt 
step with the first, 

e “sound camera” 


with 








Standard movie projector equip- =a 
sound-reproducing 
device. (Right) Three-unit loud- 
speaker which reproduces the 
sound film in large auditoriums 




















Photophone film 
showing sound strip 
along left margin 


clicking of the movie camera requires 
that the sound recorder be placed at some 
little distance from it. It is this amazing 
delicacy that has required years of 
research. 


THER inventors have traveled 
different roads to achieve talking 
movies. Best known perhaps of recent 
inventions, the “vitaphone” uses a 
phonograph record to record the sound, 
and synchronizes the reproducing phono- 
graph with the movie projector. Another 
scheme, like Dr. Hoxie’s “sound camera” 
in that it attempted to photograph sound 
and pictures on the same film, had the 
sound microphone cause a lamp in an 
electric circuit to flicker, to yield a vary- 
ing light record. 

Here is where the photophone differs 
from these attempts. Its light does 
not flicker—it has no connection with 
the microphone. Instead, a delicate mir- 
ror joined to the “mike” diaphragm 
by a thin connecting rod rocks as the 
diaphragm pulses when sound strikes it. 
So small and light is this mirror that it 
would take four of them, with dia- 
phragm and rod added to each, to 
equal the weight of a pin’s head! 
A narrow shaft of light ricochets 
from the rocking mirror and traces 
a zigzag pattern on a film in the 
sound camera—a pattern that 
corresponds exactly to the sound 
which is being recorded. 
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Our Growing Debt to Science 


How Lightning and Earthquakes Travel—New Paper Textile 
Developed—The Perfect Mutton Sheep—Other Advances 


On these pages are presented each month brief 
stories of scientific discovery and research hav- 
ing practical bearing on our everyday problems. 


cAnimal Breeding Cuts Living Costs 
gc world’s supplies of vital necessi- 


ties from the farm, such as meat, 
milk, wool and grain, depend more and 
more on remarkable experiments in 
breeding better animals and better crops. 

Recently, for example, experts of the 
animal breeding research department of 
Edinburgh University completed experi- 
ments which promise farmers the ideal 
mutton sheep—one which will produce 
an abundance of finest wool, and also will 
bear twins with surprising regularity. 
The same scientists are at work to increase 
the milk yield of goats and cows. 

Unsuspected economies in feeding live- 
stock are revealed by other experiments 
in the Nutrition Laboratory maintained 
in Boston by the Carnegie Institution of 
Washington. It was found, for instance, 
that grown steers apparently can go 
through the winter on extraordinarily 
low rations without harmful effects. 

In Switzerland, two veterinarians, Dr. 
Grueter Ferdinand and Prof. William 
Frei of Zurich University, report success 
in rejuvenating aged cows and goats by 
gland operations. 

Researches such as these will have an 
important bearing on the prices 
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Dr. W. W. Coblentz and Dr. C. W. 
Hughes of the Bureau of Standards, 
analyzing this cold light, have split it into 
its various colors and measured the energy 
in each color. They have found, for one 
thing, that in different glowing organisms 
there is a wide variation in the colors that 
compose their light. 

Other studies by Prof. E. N. Harvey of 
Princeton University indicate that the 
light is produced not by combustion but 
by a kind of digestive process. 


Animal Life Chemically Started 


se twenty years biochemists of the 
University of California have worked 
to wrest from Nature some of the secrets 
of life’s beginnings, in a remarkable series 
of experiments with 
a strange substance 
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a grayish white powder. The most 
significant experiment, apparently, was 
the actual fertilization, with it, of eggs of 
the common sea urchin. In other Words 
new individuals were actually produced 
by the substance, though its chemical 
composition still baffles. 


‘Rich Children Steal, Poor Hones? 


Y PRYING into the workings of oy 

minds and emotions, psychologists 

are supplying startling new knowledge 

on such varied subjects as how to choos 

a vocation, how to pick a wife, and hoy 
to bring up children. 

In Paris, laboratory tests are being 
applied in real life to help young people 
pick the trade or calling for which they 

are best fitted. The 





called “oocytin”— 
a “spark of life” 
which, like a trigger, 
starts the develop- 
ment of the germs of 
life. Recently some 
results of the experi- 
ments were an- 
nounced. 

Oocytin is ex- 
tracted from the 
blood of certain ani- 
mals and appears as 

























we pay for food and clothing. 


cAmateurs Discover Comets 
EMARKABLY enough, the 


two most recent discoveries 

of comets in the heavens have 
been made, not by professors 
with: high power telescopes, but 
by amateur astronomers who 
gaze into the night skies as a 
hobby. A new comet of the 
eighth magnitude, too faint to 
be seen without a telescope, was 
found a few weeks ago by Wil- 
liam Reid of Rondebosch, South 
Africa. Several days previously 
the year’s first comet had been 
discovered by another South 
African amateur by the name of 
Blathwayt. 


Fireflies’ Secret Sought 


id SOME inventor could dupli- 
cate the processes by which 
fireflies produce their “cold 
light,” he would doubtless revo- 
lutionize artificial illumination. 
For the efficiency of these crea- 
tures in getting light out of 








work is under the guid. 
ance of Henri Pieron, 
head of the Sorbonne 
laboratory of physiologi- 
cal psychology. 

That too much wealth 
tends to make people 
dishonest was _ believed 
to be indicated by recent 
tests at Columbia Uni- 
versity. Hundreds of 
children of varying cir. 
cumstances were given 
little boxes containing 
coins and told to solvea 
puzzle involving use of 
the coins. Of 250 orphan. 
age children, only six 
stole from the box, while 
eighteen out of a hu- 
dred pupils from an ex- 
pensive private school 
succumbed to the temp- 
tation. And investiga. 
tors at Stanford Univer. 
sity, California, are studying 
the differences between men 
and women in character, tal- 
ents and abilities. “They hope, 

among other results, to answer 
* the question whether the e 

tremely masculine man and the 

“clinging vine” woman make 

the ideal marriage! 








Trailing Ancient Man 


UCH of all we know 
about the history of the 

earth has been brought tow 
by men who risk their lives ia 
the search for knowledge. 48 
this is written, a sixty-one 
year-old Swedish explorer, Dr 
Sven Hedin, braves the tt 
moil in China and the hostility 
of its people to explore deserts 





a given amount of energy puts 
our most improved incandescent 
lamps to shame. 

Two Government scientists, 


new high-speed camera. 


That lightning travels in a spiral, not in jagged leaps, is the discovery 
of J. W. Legg, New York engineer, as a result of experiments with his 
He is seen photographing a 200,000-volt 
arc. Above, a flash as seen by the eye (right) and by the new camera 


of inner Asia, now barren, 
believed once to have been 
melting pot of peoples. 
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Other explorers, who are digging into 

cient soils, recently have come upon 
- inating _ relics. A little headiess 
Pats of a woman—a “Stone Age 
Venus” —probably 25,000 years old, has 
heen found near Vienna. Paintings exca- 
yated at Corinth give evidence that 
ancient Greek athletes excelled our mod- 
ern champions In agility. In Egypt has 
heen found the secret tomb, filled with 
treasures, of Queen Hetepheres, who lived 
3.000 years ago and is believed to have 
heen the mother of Cheops, the pyramid 
huilder, most famous of all the Pharaohs. 
From the soil of every land science is 
unlocking @ wealth of new knowledge. 


He Makes Earthquakes to Order 
TTEMPTING to find new facts 


about earthquakes, C. Maurain, a 
French scientist, grew impatient with 
waiting for natural earth tremors and 
accordingly devised a way to make earth- 
quakes to order. His made-to-order 
quakes were achieved by shaking the 
oranite strata about the town of La Cour- 
tine with carefully timed and measured 
explosions. The effect of the blasts at 
neighboring points was recorded with 
seismographs. His results, for that local- 
ity, showed a speed of about three and a 
half miles a second for the first shock. 


Woman Invents Paper Textile 


SITING a Paris dressmaker several 

years ago, an American woman re- 
marked, half jokingly, that it was a 
pity paper could not be used in- 
stead of wool as an interlining for 
coats. Today, after years of study, 
the woman who made that remark 
—Mrs. Nina Duryea, of Stock- 
bridge, Mass.—has developed a 
remarkable new textile material of 


Radio is harnessed to test automobiles, 
in a new method devised by a great 
motor concern. Knocks and other 
noises are detected by a microphone and 
traced on a photographic film, from 
which experts discover the trouble. 
The picture shows how adjustment of 
the device is made with a tuning fork 
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New shorthand weather signals tell cross-channei British aviators at a glance the weather they will 
encounter en route. Demonstrated recently at the Croydon airdrome in England, they combine 
in one rectangle strips to indicate the weather, dangerous low clouds and the visible distance 


paper composition which promises to find 
countless uses in the making of clothes. 

According to descriptions given, the 
new textile, called “sona,” has neither 
warp nor woof, nor any considerable bulk 
or weight. It.is said to wash and iron like 
cloth, remain unaffected by strain or 







































Lightning bolts that might set oil fields blazing may be tamed by two Los Angeles scientists, who 
have hurled miniature thunderbolts (from a wire screen overhead) at a model petroleum-filled 
tank without igniting the oil. In the illustration John M. Cage, the inventor, is pointing out 


etounded “protection wires’? encircling the tank, that conduct the electricity harmlessly away 


heat, and yet 
impervious to 


is tougher than leather and 
wind, cold, dust or moths. 


Having no threads, it cannot ravel. 


Mind Reading Tested by Radio 


| ig THERE 


such a thing as thought 


transmission? A few weeks ago, telep- 
athy was put to two new scientific 


tests, one the most spectacu- 
lar, perhaps, in its history. 


Dr. G. H. Estabrooks 
of Harvard University 
conducted one test. A 
person sitting at a table 
turned over a pack of 
playing cards one by one, 
focusing his mind always 
on the card turned up. 
At an electric signal a 
person in another room 
endeavored to tell which 
card was being thought 
of. The results, accord- 
ing to Dr. Estabrooks, 
showed a higher percent- 
age of correct guessing 
than could be explained 
by any theory of chance. 


Far more spectacular was the 
nation-wide radio telepathy test 
staged in England by Sir Oliver Lodge in 


conjunction with the Society of Psychical 
Research. Various objects, such as play- 
ing cards, were shown to six “agents,” 
and while they concentrated on the ob- 
ject, Sir Oliver, broadcasting by radio, 
asked the listeners-in to tell what the 


object was. 
were received 


More than 10,000 replies 
, the results of which, at this 


writing, have not yet been tabulated. 


“Minnesota Makes ‘Radio Record 
ORWEGIAN anthropologists, aboard 


a whaling vessel 600 miles from the 


South Pole a 


few weeks ago, picked up a 


radio message sent from Minneapolis, 


11,500 miles away. 


The signals, dis- 


patched from the University of Minne- 


sota, set an 


ew long distance record for 


short wave transmission, coming within 
a thousand miles of going halfway around 
the globe. A wave length of thirty-eight 


meters was 


used for the transmission. 
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Puzzling Angles Spring to Life 








POPULAR SCIENCE MONTHLY o 





Winners in Our Stomachion Contest 











The 
Handspring 
Third Prize 
Virginia Buttry, 

Rogers, Ark. 








The Ski 
Jumper 
Lt. W. W. Jervey 
West Point,N.Y. 


N OUR February issue we offered $100 in cash prizes to readers submitting the 
best original designs of human figures made from the fourteen pieces of the 
Stomachion puzzle game of Archimedes. A number of the prize winning entries 
are reproduced here. The prizes have been awarded as follows: 


FIRST PRIZE, $25—Mrs. George A. Reilly, 


Five Prizes, $5 each 

R. P. Frutchey, Paterson, N. J. 
Lt. W. W. Jervey, West Point, N. Y. 
Paul Leichel, Hagerstown, Md. 
Kathryn L. Smith, San Francisco, Calif. 
A. E. Warren, Ada, Ohio. 

Ten Prizes, $2.50 each 
Mrs. L. A. Nelson, Abingdon, Il. 








The Cheer Leader 
Paul Leichel, 
Hagerstown, Md. 


Providence, R. I. 
SECOND PRIZE, $15—Rev. F. C. Rufle, Newton, Kansas 
THIRD PRIZE, $10—Virginia Buttry, Rogers, Ark. 





The Hold-Up 
A. E. Warren, 


William H. Schneider, Brooklyn, N. Y. | Ada, Sie 





Louise S. Lovett, Weaverville, Calif. 


A. M. Wagner, Leonia, N. J. 


Sue D. Runyon, Millington, N. J. 
Esther Tesene, Mason City, Lowa 
Evalin M. Barris, Naconia, Minn. 

Paul R. Boniface, Morristown, N. J. 

J. Ed Fraser, Vancouver, B.C., Canada 
Mrs. W. N. Olive, New Iberia, La. 














Old Lady with Umbrella 
First Prize 
Mrs. George A. Reilly, 
Providence, R. I. 






The Goose- 
Step 
Second Prize 
Rev. F. C. Rufle, 
Newton, Kas, 


The Skater 
R. P. Frutchey, 
Paterson, N. J. 


Wild Mongols Torture American Scientists 


WO men who dared torture at the 
hands of savage Mongolians to obtain 
scientific trophies in strange forbidden 
lands—William J. Morden, leader of the 
expedition and James L. Clark, assistant 


Pamirs. Captured by armed Mongols, they 
were beaten and held prisoners by cords 
about their wrists, drawn as tight as two 
men could pull them, and shrunk still 
tigliter with boiling water. Finally re- 


director of the American 
Museum of Natural History 
—returned the other day 
from their perilous search. 
Searred bodies testified to 
their grisly experiences. 
From the icy fastnesses of 
the Russian Pamirs they 
brought the finest collection 
ever made of the rare ovis 
poli, the fabled mountain 
sheep of Marco Polo, and the 
first motion pictures of it 
ever taken. In the dizzy 
heights of the Thian-Shan 
mountains of China they 
caught roe deer and speci- 
mens of the great Thian- 
Shan ibex. They traveled, in 
their quest, from 500 feet 
below sea level in the great 
salt waste of Turfan to an 
altitude of 16,500 feet in the 
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Courtesy Am. Mus. of Nat. His. 


J. L. Clark on a yak, hunting the ovis poli in its bleak Asiatic haunts 





leased by Russian intervention, they 
made their tedious way to the Trans 
Siberian railroad, whence they reached 
Peking and home. 

Specimens they obtained and _ photo 


graphs that are unique—it 
cluding even pictures of the 
savage Mongols who tortured 
them—will soon occupy 4 
place of honor in the museum. 
Their wrists are now pra 
tically healed, though they 
still occasionally feel a sort 
of clectric shock where th 
nerves were smashed. 
Mr. Clark gives a vivid 
picture of their trip over the 
Burzil Pass, between greit 
peaks 16,000 feet high and 
through blinding whirlwind 
of snow. ‘We had to travd 
early in the morning, for the 
heat of the sun was so 
that at its height it melted 
the snow so that an 
would start an avalanche. 
footfall, even a shout, W 
bring down a snowslide.’ 
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re We Electric Batteries? 


Tiny Life Cell, 4/1000th Inch Long, Electrified in 
Amazing Experiment, Becomes More Active Than Ever 


ITH a glass tube whose point 
is smallerthana singlelife cell, 
a microscope and a supply 
of electricity, a scientist in 
the zodlogy department of the University 
of California has just demonstrated that 
rotoplasm, the substance of 
which all living organisms are 
made, is an excellent conductor 
ctricity. 
. “4 has shown that 
dectricity not only fails to in- 
jure the life cell, but leaves it 
stimulated, more active than 
ver. 
a Jacques Loeb, world- 
famous biochemist, held that 
life is a chemical mechanism, 
Dr. Albert Schneider, bacteri- 
ologist and fellow of the Amer- 
jean Association for the Ad- 
vancement of Science, an- 
nounced this winter his, belief 
that the body of man is compa- 
rable to a storage battery; that 
vitality may be restored, and 
years of activity prolonged, by 
theapplication of certain chem- 
icals and the electric current to 
the body. 

Now comes Dr. Samuel Gel- 
fan, of the University of Cali- 
fornia, with the discovery, 
announced through Dr. C. A. 
Kofoid, chairman of the zodl- 
ogy department, that proto- 
plasm is an excellent conductor 
of electricity; that the basic 
substance of which the human 
body is made is stimulated by 
the electric current, but not 
destroyed by it. 


ia HIS remarkable experi- 
ments, Dr. Gelfan dealt 
with a single cell approximate- 
ly four thousandths of an inch 
indiameter. To introduce the 
electric current to this minute 
organism, he had to devise an 
electrode less than one thousandth of an 
inch across its tip!—smaller even than 
the microscopic cell. 

How he accomplished this, solving a 
problem on which scientists have been 
working for a quarter of a century, Dr. 
Gelfan tells: 

“To force an electric current through 
the microscopic ‘spark of life,’ I had to 
devise electrodes with ends sufficiently 
small to penetrate the cell without de- 
stroying it. I took a quartz tube about 
tmneteen thousandths of an inch in diam- 
eter, heated it over an oxygen microflame, 
and, at the proper instant, pulled it apart 
rapidly. In this first pulling apart, I 
tuned hundreds of tubes by having too 
great or too little heat, by the unsteady 
movement of my hands, collapse of the 





By H. H. Dunn 


minute tube, or for various other reasons. 
“Taking one of these already almost 
microscopic tubes, I drew it out again in 





Dr. Gelfan, who has projected an electric current through a 
single life cell, demonstrating his method to a student. Below, 
the microelectrode he devised for the experiment, drawn by 
himself (its actual size is less than half that of the drawing) life 





the beginning of life. With it beneath the 
eye of a powerful microscope, the micro- 
electrodes were fixed in carriers which 
could be advanced one ten thousandth 
of an inch at a time, and minute electric 
current was applied tothem. With such 
graduation of movement as 
only the microbiologist knows, 
these electrodes were pressed 
through the “skin” of the 
single cell. A delicate galva- 
nometer showed the current to 
be passing through the proto- 
plasm. Thus was established 
the conductivity of the life cell. 

“The protoplasm was then 
released, in the infinitesimal 
drop of water from which it was 
taken,” says Dr. Gelfan, “‘and 
it at_once showed greater ac- 
tivity than ever.” The ex- 
periment was conducted re- 
peatedly, with other proto- 
plasm, with the same results. 


R. GELFAN’S discovery 
seems to be the first step 
intoa new field—the restoration 
of the worn-out machinery of 
our human bodies. Immunity 
todisease has advanced tremen- 
dously in the last quarter of a 
century. Where, so late as 
1914, the life expectation of a 
child of ten years was fifty- 
nine years, it is sixty-four 
years for a child of the same 
age today. “It is disgraceful 
or criminal now to die under 
seventy-five years of age,” says 
Dr. E. S. Gilmore, president 
of the American Hospital As- 
sociation. 
Yet all this lengthening of 
has been accomplished 
without the discovery of any 
method for actually restoring, 





the oxygen microflame until it was less 
than one thousandth of an inch in diam- 
eter, with a hole in the end one two 
thousandth of a millimeter wide. I made 
two of these, filled each with agar, after 
cutting the fine ends off evenly under the 
microscope. The agar, I found, was the 
best conductor for the electrode because 
of its salt content. 

“Silver wire, coated with silver chloride, 
was inserted in the large end of each of 
these pipettes, and I found myself with 
two nonpolarizable microelectrodes. It 
took me more than a month to complete 
these fairy-thread electrodes, so many 
were the tubes broken, closed by heat or 
otherwise rendered useless.” 

Then Dr. Gelfan cornered his proto- 
plasm, the Adam and Eve of the biologist, 


or replenishing, worn-out 
tissues of the body. Loeb 
and Northrupp have held that 
“natural death” is due to the breaking 
down of the body cells. Dr. Alexis Carrel 
has made bone grow new bone, muscle 
tissue produce new tissue, apart from 
the animal body from which bone and 
muscle came. The discovery of bacterio- 
phage—those infinitesimal entities which 
destroy microbes—provides us with an 
agency for the control and prevention of 
epidemic diseases. But science still has 
not discovered the means whereby new 
tissue may be replenished at the rate it 
is “burned up.” 

What we now need is a means of res- 
toration and stimulation, not of the 
glands and organs of the body, but of the 
microscopic, individual cells of which 
the body is composed. Dr. Gelfan’s dis- 
covery seems to bea step in that direction. 











lp eed organized squads of men 
in Kern County, Calif., are resorting 
to warlike methods to check an unpre- 
cedented migration of house mice. Ousted 
by torrential rains from a dry lake basin, 
millions of the rodents have overwhelmed 
neighboring towns. At Taft, a 600-foot 
trench three feet deep, strewn with 
poisoned wheat, was soon filled with their 
dead bodies. In Maricopa and Bakers- 


Jupiter Swings In 


REAK weather and pos- 

sible earthquakes are 
predicted by some scien- 
tists as Jupiter approaches 
the sun, to reach his nearest 
this year and the following 
twelve months. Our neigh- 
bor planet, they say, has a 
far-reaching influence on 
our solar system by virtue 
of his enormous ‘size—illus- 
trated in the imaginary 
drawing at the right. Sup- 
pose Jupiter were put in the 
place now occupied by the 
moon. What a magnificent 
sight he would be as he rose from the sea! 
His glowing disk, streaked with pinkish 
belts, would show the mysterious and 
historic Great Red Spot that first puzzled 
astronomers in 1857. The moon ap- 
pears an insignificant dot at the upper 
left. When Jupiter reaches his nearest 
approach to the sun 
this year—and it may 
be significant that 
the period of maxi- 
mum sun spots is 





















expected to occur 
at this time—the 
Earth, during the 









The huge smokestack, 
above, built for a copper 
works in Douglas, Ariz., 
Was sO spacious that the 
men, when it was finished, 
held a banquet in it. 

* Right, what the banquet 
looked like to the photog- 
rapher, peering from above 


Mice Army Invades California County 
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field, fire, crude oil 
spray, and poison gas 
were the weapons 
used. In many places 
highways are so cov- 
ered with dead mice 
that they are unsafe 
to travel on, while at 
night living mice 
come to eat the dead! 


If Jupiter were as near to us as the moon is now 


autumn, will pass between the two greatest 
members of the solar system. Abnormal 
weatherand increased seismic strain, result- 
ing possibly in earthquakes, are forecast. 


New Record for Seaplanes 
_ UNOFFICIAL world’s record for 


a seaplane was made recently by 
Lieut. Frank H. Conant, flying in a Navy 
racing seaplane over a six-kilometer (four- 
mile) course over Long Island Sound at 
250 miles an hour. The previous record 
for seaplanes was 247 miles an hour. A 
French airman holds the record for air- 
planes, 278 miles an hour. 


A Banquet in a Smokestack 
times fifty men who had built the 


new refinery plant of a great copper 
works in Douglas, Ariz., gathered recently 
to celebrate the completion of their task, 
their unique banquet hall was the base of 
the gigantic 350-foot smokestack they 
had helped build. The remarkable 
photograph below shows how they looked 
to the photographer who, poised on a 
hanging platform above their heads, took 
the picture while, over him, billows of 
smoke poured into the chimney from the 
huge furnaces. 








Volunteers in California’s antimice war 
battling rodents with improvised weapons 


Way Found to Film Bacteria 


EADLY bacteria took their turn as 
movie actors in amazing films 
recently exhibited by Dr. H. J. Gersten. 
berger, of Cleveland, O., at a meeting of 
the American College of Physicians 
“Cold light,” developed expressly for 
this form of microphotography, made 
possible his remarkable pictures, 
Motion pictures of bacteria have hither. 
to been impossible because the intense 
heat of the ordinary moving picture light 
source instantly killed all germs in its 
path. In taking the new pictures, a eur. 
rent of ice water was arranged to flow 
beneath the glass slide bearing the living 
bacteria, to filter out the heat from the 
powerful light at the base of the inst. 
ment. In this way the movements of 
living bacteria and other tiny cell struc. 
tures are photographed and studied, 


Diamonds in America 


EARCH for diamonds in the United 
States has revealed unsuspected riches 
in widely scattered districts. In Cal 
fornia, along the Piedmont section of the 
Atlantic Coast, and in the Great Lake 
region the gems have been found, 
Arkansas has the only diamond mine 
in North America, however. At Murfrees 
boro, in Pike County, is a mine said to 
have yielded more than ten thousand 
gems since it was discovered in 1906, 
Finest of all was a diamond found ther 
in 1924, largest ever found on this con 
tinent. It weighed 40.23 carats. 


Flies Taste with Their Feet? 


HAT a fly tastes with its feet and not 

with its proboscis, is the theory 
Dr. Dwight E. Minnich of the University 
of Minnesota, following interesting e& 
periments. Placed on a tasteless oil, the 
flies seldom took the trouble to extend 
their proboscides, or suckers, seeming to 
know in advance that it was worthless as 
food. Allowed to walk over wet sugar, 
however, immediately an array of hung 
“suckers” descended to lap up the food. 








AMERICAN WOMEN have lost 3500 tom 
of hair to the barbers’ shears in adopting 
the bobbed hair fashion, estimates 4 
permanent wave specialist. There at 
14,000,000 with bobbed heads in ths 
country, and half of them spend $15,000; 
000 a year for having their locks wa 
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Factory Power from Tropic Seas! 
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CONDENSER é 





























Frenchman Plans Strange Floating Islands to Harness Ocean’s Heat 


HAT floating factories drawing 

their power from the ocean depths 
.~~ may some day dot the tropical seas 
isthe amazing prediction of Prof. Georges 
Claude, French inventor, in suggesting a 
method of harnessing the vast stores of 
thermal energy” of warm seas. 
: t such factory islands would be like 
is graphically shown by our artist above. 
‘actory and power buildings would be 
side by side. At the edge of the island, 
which, Claude suggests, may be a quarter 


of a mile in diameter, ships would draw 
up to discharge supplies and take on 
cargoes. Anchors attached along the rim 
by hydropneumatic shock absorbers 
would keep the pontoon-supported, hex- 
agonal island from drifting. 

With his co-worker, Paul Boucherot, 


Prof. Claude has exhibited before the _ 


French Academy of Sciences a working 
model to prove correct his contention 
that, in a partial vacuum, tepid water will 
boil of its own accord to furnish steam. 


The same idea is applied to his island 
factory. For each power-house section, 
a pipe draws tepid water into an evaporat- 
ing chamber, where under reduced pres- 
sure it would flash into steam. Led into 
the immense slow-speed turbines, the 
steam drives their whirling blades and is 
condensed by cold water, piped from a 
depth of three thousand feet in a huge 
central conduit. 

Such a plant might develop three hun- 
dred thousand horsepower, Claude says. 












50 


POPULAR SCIENCE MONTHLY 


Wood Waste Helps Make Fine Swedish Iron 

















HEN a forest log is sawed into 

planks, there is bound to be some 
waste; the circular, bark-covered outside 
will not make trim boards. Instead of 
throwing it away, however, Swedish mill 
owners have found a new use for it in 
the country’s blast furnaces. Made into 
charcoal, it extracts pure iron from the 
red ore. Huge piles of leftovers from the 
whirling saws are saved from the waste 
heap by this efficient scheme. 

By river, from the woods where the 
trees are felled, come other odd logs, part 
of the usual waste of lumbering. They, 
too, are made into charcoal. In the 
illustration above, a tramway is seen at 
the left bringing this timber to join the 
sawmill by-product at the stacking yards. 


Dinosaur Tracks in Connecticut 
bs em a power dam now rises, in 


North Branford, Conn., a dinosaur 
once strode with mighty tread. This was 
the unexpected discovery of Dr. Malcolm 
R. Thorpe, director of the Peabody Mu- 
seum at New Haven, during the building 
of the dam, when the unmistakable 
three-toed footprints of the prehistoric 
monster were found clearly marked upon 
the red sandstone and shale. 

Dinosaur traces have been found: be- 
fore in the Connecticut River Valley, but 
never before as far south. Their three- 
toed tracks are six inches long. 


No Poison in Carbon Paper 


USPECTED of having caused the 
death of one man and the serious ill- 

ness of another by septic poisoning, the 
carbon paper used everywhere to make 
typewritten duplicates has just been 
given a clean bill of health by the U.S. 
Bureau of Standards. 

Septic poisoning results from bacterial 
infection that follows skin irritation by 
injurious chemical substances. When a 
War Department employee died recently, 
samples of the carbon paper he had been 
using were submitted to the Bureau for 
test, with the results stated above. No 
traces of soluble acid, alkali, or compounds 
containing free cyanide were found. 


London Statue Aged by Coffee 


W statues speedily become old ones 
in London, England. When a re- 
cently erected statue of Joseph Cham- 
berlain in the House of Commons lobby 
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New Picture-Telegram Servic. _ 
between Berlin and Vienna 


ASTER even than  word-fory 
transmission, the newest method 
sending radiograms transmits a mat 
of the actual message. Perfected 1 
Berlin, it radios written matter conde 
the space of an ordinary post pl 
three seconds. In the service ok 
opened between Berlin and Vienna based 
on the new system, this time yill be 
lengthened slightly to insure accupae 
Time is saved in the transmission a 
an arrangement that makes it tone 
sary, as heretofore, first to pho 
the message. Directly attached tog 
indrical transmitter, the original of the 
telegram is sent by radio picture, Shor. 
hand symbols or fine print may yield 
even greater speed, a 





was found too glaringly new 
to harmonize with its dig- 
nified surroundings, the art 
work was given a coffee 
bath that effectively sub- 
dued its self-assertiveness. 
A previous washing of the 
statue with tea had failed 
sufficiently to steep the 
newcomer in tradition. 


Glass Bell 
Hothouses 


EAR the Croydon air- 

drome, in England, is 
one of the strangest gar- 
dens in the world. Row 
upon row of bells line the 
open field! The bells, or 
“cloches,” are of glass, 
and protect early vege- 
tables from the late winter 
frosts Beneath them early 
vegetables mature ahead of 
time for the London mar- 








the smaller the tel 
the faster it can ape 


Builds Rotor 
Windmill 


Gon rotor principle 
successfully  deyel. 


oped by Anton Flettng 
in his famous roto 
ships is being adopted 
in many other usefl 
ways, among them aney 
wind motor built in Sap 
Francisco by John 
Fletcher-Ford to gen 
erate power for moving 
machinery and for ir. 
gation purposes. The 
illustration at the left 
shows its construction, 

As in the rotor ship,a 
small motor turns the 
cylinder, and the revolr- 
ing surface exerts pre 
sure which is translated 
into power. This new 








ket. When the vegetables 
are ready to be picked, the 
bells are lifted aside. The scheme comes 
from France, and is now being tried out 
on a large scale at the London suburb. 


It utilizes wind power 


principle would allows 
small motor; aided by the 
wind power utilized in the cylinder, to 
do work which would ordinarily require 
an engine of much greater horsepower, 














as 





Part of the French “‘cloche” garden at Croydon, England. Early vegetables are here suc- 
cessfully forced under glass ‘‘cloches,”’ or bells, and are sent up to the London market 
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RDINARY road building methods 
would be of little avail in the desert 
region of California’s Imperial Valley, 
where paths are obliterated overnight by 
avalanches of wind-blown sand. The 


Your Footprints Betray You 
OOTPRINTS are better than finger- 


prints or any other scientific method 
of identification, Dr. Joseph J. Interland, 
New York scientist, believes. Every foot, 
he declares, shows unmistakable individu- 
ality. A study of a thousand pairs of feet 
has convinced him that their differences 


“are even more striking and varied than 


the finger’s loops and whorls. 

He is now engaged in demonstrating 
his method of “‘foot-printing” for identi- 
fication to police officials and physicians. 


Who Works for a Living? 
owt third person in the United 


States goes out and works for a 
living. The rest are women, children, 
other dependents, and a very small 
number of the “idle rich’’; and mighty few 
of the last, for the bulk of the nation’s 
money, three fourths of it, is earned bv 
those who toil. ‘These figures are the 

















“Rowing” in the 
home gym. Other 
apparatus develops 
Cvery muscle and 
Organ in the body 





California ‘‘Picks and Carries’’ Its Desert Roads after Sandstorms 


California Highway Commission solves 
the problem by building portable roads, 
which may be taken up bodily and re- 
moved to new locations after wind- 
storms. The road consists of a plank 





latest estimate of the Na- 
tional Industrial Confer- 
ence Board, which bases 
them on statistics that 
have just been compiled. 

Among the very rich, 
many are active in busi- 
ness; nearly half of the 
class with an income of 
half a million or more 
work to earn it. In the 
highest paid groups, most 
investments are in stocks. 
Investments in real estate, 
bonds and savings ac- 
counts are favored by men 
whose income is five thou- 
sand dollars or less. 


A Home Gym 


OR the man who likes 

to top off—or begin— 
the day’s work with a 
little healthy exercise, 
here’s a complete 
gymnasium, pictured 
below, that fits right 
in his home. In his 
own attic or cellar he 
can row or chin himself, buffet a 
punching bag or develop his muscles 
on the parallel bars, to his heart's 
content. In fact, the whole family 
can work off its surplus energy on 
the versatile machine,which 
includes also chest weight 
apparatus, reducing ap- 
paratus, and a wrist devel- 
oper. Adjustable weights 
adapt it to the strength of 
grown-ups or children. 





Prickly steel points hold 
the patch firmly in place 


surface laid loosely on cross timbers, as 
shown in the illustration above. 

The timbers are jointed to provide a 
billowy effect, which enables the road to 
adjust itself to the surface of the sand, 


This Tire Patch Sticks! 
ne hei with steel 


points like phonograph 
needles, a new tire patch 
stays where you put it; after 
running a short distance you 
won't find it in one place and 
the hole in another. Simply 
insert it over the blow-out, 
replace tube and rim, and 
inflate the tire as usual. Air 
pressure squeezes the prickly 
patch into the outer casing. 
With it in place, the hole 
in the tire cannot bulge or 
become enlarged, it is said. 
The novel needles that grip 
the casing are thrust through 
the six-ply fabric of the patch 
from the inside. 


Tests Office Clatter 
NOISY office makes a 


slow typist, according to 
Dr. Donald Laird of Colgate 
University. Amid honking 
horns, jangling telephone 
bells and miscellaneous 
squawks produced by a noise machine 
five feet from her desk, Miss Elsie Keller, 
expert typist, tapped out endless letters 
while Dr. Laird held a stop watch. 

Her 528 strokes a minute in a quiet 
room dropped to 488 while the din was 
going on. Absolute quiet, however, was 
not essential, the test showed. Miss 
Keller lost 2.7 ounces of weight in two 
hours of typing when the room was quiet; 
and twice as much under the strain of 
the artificial racket. 


OveRSIZE SHOWER baths sprinkle trees 
with artificial rain in California; aerial 
pipes spouting water replace irrigation 
ditches where high priced crops are grown 
and land is expensive. According to Prof. 
H. A. Wadsworth of the University of 
California, more yield from the orchards 
justifies the added expense. 






ITH this strange dachshund of a 

car, Major H. O. D. Seagrave, 
British automobile racer, will soon try 
to break the world’s speed record on the 
beach at Daytona, Florida. His mystery 
“eight” is said to develop a thousand 
horsepower with its two engines. In a 
recent road test, it is reported to have 
exceeded 170 miles an hour. Over the 
smooth Florida sands, Major Seagrave 
hopes to pass the 200-mile mark. 

The present world’s speed record is 
held by Capt. Malcolm Campbell, who 
in February smashed all previous official 
records by driving his 450-horsepower 
Napier-Campbell car over the Pendine 
Sands, on the Welsh Coast at the terrific 
speed of 174 miles an hour. 


The Biggest Hands in Baseball 


W HEN a Californian recently claimed 
the largest hands of any baseball 
player in the world, and supported his 
claim by holding seven baseballs in 
his hand, Francis D. Foley, a freshman 
at Holy Cross College, Worcester, Mass., 
disputed his assertion. In the picture 
Foley is holding eight baseballs in one 
hand and a basketball in the other. 











Temperature Runs Clock 
ay no apparent outside 


source of power, a strange 
clock in the Federal Polytechnic 
Institute at Zurich, Switzerland, 
is still clicking away the min- 
utes and hours, though no one 
has wound it for a year. Differ- 
ences in temperature from 
night to day run the strange 
timepiece, the thermometerlike 
mechanism of which is set in motion by 
only » two-degree change in temperature. 
You could put such a clock in your home 
and forget about it, the Swiss inventor 
declares. Not only does it wind itself, 








Will Mystery Car Break | 
World’s Speed Record 
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F. D. Foley, who claims the biggest 
hands in baseball. Can you beat him? 


Steward Digweed of the S. S. 
Asturias milking the electric 
cow—the marvelous machine 
which supplies the ship’s 
passengers with creamy milk 
at the rate of 80 gallons daily 






















Major Seagrave’s 1,000-h.p. mystery car 
in which he hopes to travel 200 miles - 
hour. If he succeeds, to his car will go 
the coveted title, “fastest thing on land” 


Motor Ship Has ‘‘Electric Cow" 
HE? on powdered milk, unsalted but. 


ter and water, the “electric cow” 
pictured at the left is said to yield as 
fine milk and cream as any pasture 
animal. Sixty to eighty gallons of the 
synthetic beverages emerge daily from 
its cylinders to feed the passengers of 
the trans-Atlantic S. S. Asturias, one of 
the world’s largest motor ships. Chris. 
tened “Fanny” and so inscribed by its 
caretaker, Steward Frederick Digweed, 
the mechanical cow is milked twice a day, 
to the accompaniment of whirring rotors, 


Toy Race Track Offers Thrills 
i TER experimenting for years with 


miniature race tracks of his own 
construction, Hubert Druce, English 
actor, has invented a toy horse-racing 
game in which, he says, the winner can- 
not possibly be predicted in advance. 
He prolongs the thrill of the race by s 
arranging his machinery that the toy 
horses’ time from start to finish is about 
the same as in an actual contest; and 
chance alone, he says, determines in 
what order the horses will finish, out of 
more than 40,000 possible combinations. 





to run _ indefinitely 
without attention, he 











says; it keeps perfect 
time in spite of its 
unusual construction. 


Hubert Druce, English actor and inventor of the new toy race track, 
congratulates Ruth Thomas, actress, on picking the winning horse 








wil 


cla 
vio 


ins 
val 
col 


ha: 
he 
cia 


un 


qu 
th 


vi 


pr 


owe ee oy tee ce Cee ee ea a 










go 
i” 


Ww’ ’ 


but. 
Ow” 
d as 
sture 
f the 
from 
rs of 
ne of 
hris- 
y its 
veed, 
day, 
tors, 


Ils 


with 
own 
glish 
acing 
can- 
ance, 


NY 80 
- toy 
bout 
and 
S in 
ut of 
‘ions. 
























































Marvelous Violin Varnish 
ISCOVERY of a varnish that, 


applied to an ordinary violin, 

will give it the marvelous tonal 
beauty of a Stradivarius, is 
claimed by Quiroga Losada, Parisian 
violinist. The secret of the musical 
perfection for which the old master’s 
instruments were famous lay in the 
varnish he used on them, Losada 
concluded’ after years of research. 
Now the French violinist reports he 
has perfected a similar varnish that 
he hopes soon to offer free to musi- 
cians the world over, for the sake of art. 
Used on violins of various makes, his 
preparation is said to have made an almost 
unbelievable improvement in the tonal 
quality. There are probably not more 
than thirty-frve genuine Stradivarius 
violins now in existence, and those for the 
most part are treasured and 
priceless possessions. 


_ Strange Plane Resembles Bat 


More grotesque than the bat that 
-Y4 inspired its design, this amazing 
“airplane, representing man’s latest at- 
tempt to learn new secrets of speed from 
the flight of birds, recently made its first 
tal flight in Paris. Even the propellers 

: are of fantastic construction, though the 
machine is powered by the newest Bleriot 
motors, of the type designed for commer- 
airplanes. Vertical fuel tanks sur- 
found the narrow cabin from which the 


pilot steers the odd-looking craft. 
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Skiers Learn on Chemical Snow 


O THAT Londoners may practice 
skiing right at home and be experts 
by the time their annual holiday in the 
Britisher’s winter paradise—Switzerland 
—comes around, a leading London de- 
‘partment store has installed a real 
practice slide in its own building. Here 
enthusiasts learn to ski on an indoor slope 
covered with a chemical snow substitute 
that, for the practical purpose of learning 
the fundamentals of the sport, is said to 


be every bit as good as the real thing. 


Who cares if the weather man is stingy with snow? 
Not Londoners, who have this artificial snow slide. 
Here are some of them learning the “kick turn” 


Movies Linked with Radio Talk 


N ODD combination of voice and 
pictures under a new radio system 
recently amazed an audience in Berlin, 
Germany. Theatre patrons saw a moving 
picture thrown on the screen in the usual 


way, while from 


ed the movies. 


SEVENTY years 
old is young 
enough to get ideas 
new and surprising. Delia 
Heath of Brooklyn, N. Y., 
has proved this by invent- 
ing a fire escape in the form 
of a folding ladder fastened 
on the roof and operated by 
electricity. When a button 
is pressed indoors, an arm 
swings out from the roof 
and drops the first ten 
rungs. ‘The other rungs 
unhinge and follow to the 
sidewalk automatically. 

















distant radio ‘station 
came a scientific lec- 
ture to accompany it. 
Synchronization was 
practically perfect. 
Previously recorded, 
the lecture was radi 
oed by an electric 
motor timed in step 
with another at the 
theatre that project- 











He Makes Wind Run His Clock 


TRAY breezes, trapped in a strange 

windmill with funnel-shaped vanes, 
supply the power that runs this extraor- 
dinary clock. They lift steel balls, 250 
in all, which, dropping into a cup on the 
drive shaft, drive the clock by their own 
weight. The dropping ball runs down a 
chute into an elevator operated by the 
wind, and then is hoisted again into place 
on the upper track, ready to take its 
place on the drive shaft. Frank Padratti, 
of San Francisco, inventor of the unique 
timepiece, is adjusting it in the illus- 
tration. 

The clock is said to run for five days 
even when no wind reaches it, and a 
passing air current will then set it in 
motion again. Consequently, declares its 
inventor, there is little reason for the clock 
ever to stop, as long as outdoor air drives 
the mechanism. 


Seventy-Y ear-Old Woman Invents Novel 
Fire Escape 


Woman inventor with 
model fire escape. 
Ladders fold up under 
cover on roof when 
they are not in use 
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Camera for **Picture Memos’’ 


O LARGER than a pocket notebook 
and only two inches thick, the new 
midget camera above, at one loading, 
takes fifty tiny but very clear pictures. 
The cartridges are loaded with regular 
motion picture negative film, and the pic- 
tures can easily be enlarged. The camera 
needs no focusing, has a telescope finder, 
and winding is done by pressing a lever 
instead of turning a key. 


KNOW YOUR CAR | 


FTER 








been | 
through a hard winter’s serv- | 
| ice with plenty of driving over | 
| frozen bumps and in icy ruts, it is a 

| safety first precaution to look it 

| over carefully and make sure that 
| 


your car has 


the parts vital to safe driving are in 
proper condition. Rough going 
produces an excessive amount of 
vibration in brake rods and spring 
shackle bolts, and the steering ap- 
paratus suffers under the severe 
strains imposed on it by running in 
| deep and uneven ruts. Failure of 
any part of the steering gear is 
almost certain to result in a serious 
| and possibly fatal accident. Brake | 
| failure is nearly as disastrous. Play 
safe by following these suggestions: 


1.Test the tightness of every 
bolt, nut and cotter pin in 
every part of the steering ap- 
paratus from the _ steering 
wheel to the front hub caps. 

2.Go over every clevis joint in 
the brake rods and make sure 
that all the cotter pins are in 
place. Replace every cotter 
pin that shows signs of wear 
at the sides. 
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‘Racing Shell Built of Metal 
O LIGHT that you could put it on 


your shoulder and go for a hike, the 
latest racing shell is made of duralumin, 
the same light metal alloy that goes into 
the framework of modern aircraft. Built 
for the Naval Academy at Annapolis, the 
new one-man boat weighs only twenty-six 
pounds, or half as much as the cedar shells 
in which Navy oarsmen have in the past 
developed their skill for rowing regattas; 
and the designer, Walter Hoover, expects 
it to slip through the water with scarcely 
an effort. 
If he proves right, the Naval Academy 
will -have an eight-oared shell made of 
duralumin also for the use of its crew. 


Invents Typewriter Desk-Case 


















O THAT he who 
runs may write, 
a manual training 
instructor in 
a North Carolina 
school has invented 
a portable type- 
writer case that un- 
folds to form its 
own desk. Owning 
one of these, a 
newspaper man can type his stories, and 
a field engineer his reports, on the spot, 
without waiting for the usual writing 
facilities. Attached to the legs are com- 
partments for paper, dictionary, data 
sheets, and postage stamps. Leslie K. 
Singley, of Hendersonville, N. C., is the 
creator of the ingenious case, and the 
photos show it closed and open. 















This Gaff Hook Gets the Fish 
Ore nibble on a line equipped with 


this new gaff hook is a fish’s undoing, 

for it makes you practically certain of 
landing him, according to the inventor, 
William R. Kroll of Milwaukee, Wis, 
Quickly attached to the line after a bite 
has been felt, the device slides downward, 
the fish line passing through a loop at the 
center. Large swinging hooks open auto- 
matically to grasp the fish, whose finny 
body is held securely by its own weight. 
Instead of waiting for a fish to take the 
bait before attaching this hook, it may be 
kept in readiness by a slip loop released 
by a tug on the line from a biting fish; or 
it may be manipulated on a separate line. 


Upheaval Lifts Atlantic Cable 
i you picture a folding of the 


earth’s crust strong enough to lift, 

in the short space of twenty-five years, an 
area the size of Greater New York toa 
height of 11,000 feet above sea level? 
Such an enormous upheaval took place 
recently in the Atlantic and was dis 
covered by a mere accident. 

Twenty-five years ago a submamne 
cable was laid across the Atlantic oceaa, 
passing near the British island of St 
Helena, on which Napoleon I spent the 
last years of his life as prisoner. When 
the cable was laid down, it rested on the 
bottom of the sea, about 14,760 feet 
below the surface. Recently, when tt 
became necessary to repair the 
it was discovered that that part of the 
sea bottom had been lifted more that 
11,000 feet, which brought the cable 
within 3600 feet of the sea level. 





THE DRONE BEE has 13,800 eyes, the be 
who does the work about the hive 











6400, but the queen bee has only 4900, 
according to Dr. D. A. Slocum, 
expert of Washington State College. 
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Machine to ‘‘Feel Your Pulse”’ 


OW you react to surprise, fear, love, 

liquor, coffee or cigarettes is said to 
be revealed with scientific accuracy by a 
new “vitality meter,” invented by a 
University of Berlin professor to record 
graphically the rate and the nature of 
heart pulses. Attached to the wrist of 
the person being examined, a sensitive 
detector transmits to a recording paper 
drum every heart action and vibration of 
the nervous system. Far more delicately 
can a physician feel your pulse with this 
machine, it is said, than with his own 
fingers. Dr. Rudolf Goldschmidt, one 
time scientific adviser to the Kaiser, is 
the inventor of the instrument. 











Film Improves Night Snapshots 
EMARKABLE results with instan- 


taneous snapshots taken on the 
cloudiest of days or even at night indoors, 
are claimed for a speedy new emulsion 
just announced by a great German 
camera concern. Used with the ordinary 
camera, the new film increases the chances 
of getting good, clear pictures under un- 
favorable light conditions. Combined 
with a fast lens, it promises the instan- 
taneous photographing of night street 
scenes and electrically lighted interior 
scenes with a clearness of detail hitherto 
unattainable. The new emulsion is eight 
times as sensitive as the ordinary film. 


Vest Pocket Speed Indicator 


OW fast is that machine turning? 
Put this novel speed indicator, pic- 
tured below, against it and you can 
literally “feel its pulse.” Set into the 
indicator’s side is a circular steel plate 
that lifts beneath your thumb every time 
the measured shaft makes a hundred 
revolutions. Watch in hand, you count 
the number of pulses during one minute, 
and multiply by a hundred to get in 
round numbers the total revolutions, 
Fractions of a hundred turns are shown 
by a dial on the edge of the device. 
The new tool is of small size so that it 
may be carried handily in a vest pocket. 






a 7 
Counting the revolutions of a shaft—after every 
, the steel plate lifts beneath the thumb 






Chicago Sends Traffic Violators to School 


RAFFIC law offenders in Chicago, after being duly sentenced 
and fined, are now given the further benefit of class instruction 
to teach them better observance of the city’s traffic regulations. The 
dass above is learning what the traffic lights mean. Those who 
speed or cut in ahead of traffic are given a few instructive rides. 

















Police Motorcycle Jack 
HEN this motor cop draws up in 


front of the station house and 
shuts off his engine, he bends over and 
jerks back a clutchlike lever on the right- 
hand side of his machine. Then he dis- 
mounts, leaving the cycle standing on the 
two substantial legs that feature a new 
motorcycle supporting device adopted by 
Rhode Island and Connecticut police. 

Fleet as a greyhound in the pursuit of 
automobiles, the motorcycle becomes an 
impediment when at rest. The purpose 
of this jack is to assist the motorcycle 
policeman in handling his unwieldy 
machine when stopped. 

Handled as it is from the saddle, the 
heavy machine cannot slip or fall upon 
its owner while he is parking it; there 
is no wrestling match with the motor. 
When: he is ready to depart, the officer 
swings into his seat, releases a spring that 
kicks the support out from under him, 
and speeds on his way. 


Dr. Goldschmidt demonstrating his new 
The slightest changes in the rate and the nature of the sub- 
ject’s pulse beats are charted accurately on the moving tape 


“vitality meter.” 





| How Much Do You Know of 
| the World You Live In? 


| EST yourself with the follow- 

ing questions, selected from | 
hundreds sent in by readers. The | 
correct answers will be found on | 
page 146. 


1. Where do most of the arti- 
chokes come from? 


2. What state produces the most 
wheat? 


3. Where can the northern 
lights be seen best? 


4. What are the oldest evidences 
of man in America? 


5. Why were the native Ameri- 
cans called ‘‘Indians?’’ 


6. Where are emeralds found? 


7. What national festival is a 
singing contest? 


8. Where are sand storms some- 
times encountered at sea? 


9. Isthe story of the flood found 
only in the Bible? 


10. What mysterious ruins have 
been discovered in Cambo- 
dia? 


11. What is copra? 


| 12. What crab breaks coconuts 
for food? 

















He Runs His Auto on Acetylene Gas 
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OW they’re running cars on acety- 
lene in thrifty Franee. M. Jaquelin, 
aFrench engineer, has discovered that this 
familiar gas, once widely used for auto 
headlamps, works admirably as a substi- 
tute for gasoline—and cuts his gas bill in 
two, he says. When he wants to go fora 
ride, he fills the generator slung on the 
running board with grayish lumps of cal- 


re 


A Record Cut of Douglas Fir 


MONG the largest of its kind, this 
giant tree fell with a rending crash 
to top off a record cut of Douglas fir. 
Special saws of unusual length were re- 
quired by the mighty girth of these forest 
titans. Moving them after they had been 
felled was an engineering problem in it- 
self, and as much cutting as possible was 
done on the spot. 

These monsters of the Northwest 
challenge the reputation of California’s 
redwoods for immense size. Note the 
height of the massive trunk in comparison 
with the Jumbermen who have labored 
with saw and axe to fell it. 





cium carbide fuel, turns on a trickle of 
dripping water that releases the gas by 
chemical action, and rolls away. 

A carburetor of special design mixes air 
with the unusual fuel to feed an explosive 
mixture to the cylinders. At the genera- 
tor, a metal cylinder floating in water 
keeps the gas at uniform pressure, to issue 
in a stream when the valve is turned. 





Nail Clipper Easy to Use 


UST the slightest pressure on thehandle 

_ is needed to work this new nail clipper 
Its jaws are ground together to insure 
clean cut, and a novel system of jointed 
levers magnifies the force applied. 

A file and nail cleaner are conveniently 
attached, and the device is held closed 
with a pivoted clip and kept in a case 
when not in use. 


Warm Feet for Traffic Cops 


[8 BERLIN, Germany, all trafic 
officers may soon be supplied with 
their own foot stoves. The plan now 
being tried out is to place an electric 
heating device in the glass covered safety 
islands which serve as red warning lights 
et night, but on which the traffic police. 
man stands during the day. 


Device Opens Garage Door Electrically 























ITH the new automatic de. 

vice illustrated, your garage 
door will swing open as if pushed by 
unseen hands when the auto 
wheel runs over a ground 
plate in the driveway. Two 
arms on the doors are 
operated when the plate 
throws an electric switch 
controlling the motor of the 
door mechanism. A push 
- button in the garage oper- 
ates the door to close it 
after the car has been put 
away, or to reopen it to 
take the car out again. No 
special power circuit is 
needed; the device can tap 
into any lighting circuit. It 
is for use, of course, only on 
garages with swinging doors. 


Mechanism of the electric door opener—a pair of large gears connected to the doors 
by rods and rotated by a motor. Above, the ground plate which, under the weight 


of the car, acts as a push button. The doors are closed by a button in the garage 
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Holds Check Stubs in Place 


HEN you make a fresh entry in 
W sour check book, the old stubs 
can’t spring back and blur the ink if you 
have one of these handy holders to keep 
the pages in place. A curved sheet of 
metal holds back the leaves, while three 
prongs keep the device from slipping. 


New Metal Alloy Found 


ARDER than steel or softer than 

lead, according to the way it is 
made, is a new alloy reported discovered 
by T. D. Kelley, London chemist. He 
calls it solium, and declares it to be im- 
pervious to powerful acids; it may replace 
platinum, he says, wherever that costly 
metal is used in industry, on account of 
its resistance to oxidation and corrosion. 
It is prepared from oxides of earth metals. 
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Magnetic Roller Rids Roads of Nails 








OWERFUL magnets are the latest 

device used to make the roads of 
Washington, D. C., safe for motorists. 
Nails and bits of sharp metal lying con- 
cealed in the dust are picked up as by 
magic when the odd vehicle pictured 
above, belonging to the Bureau of 
Public Buildings and Grounds, rolls over 
them. Electric current reaches the mag- 


Portable Folding Garage Shaped like Mushroom 


7 * up to this novel portable 
garage, raise a handle, and the 
entire front half will slide up so 
you can run the car inside! A 
pull on the chain hanging from 
the handle closes it again. 
Made of two steel sec- 
tions that telescope into each 
other, as shown in the two 
pictures, the garage reduces 
building construction to its 
simplest terms. 











Tiny Plane for Submarines 
i? THREE minutes a tiny new French 


seaplane, said to be the smallest in 
the world, can be assembled piece by 
piece on the deck of a floating submarine 
and made ready for flight, according to 
reports. These planes will be carried by 
every submarine in the French Navy. 
They are said to rise from the water in 
nine seconds, and a few minutes later to 
attain a height of two thousand feet. 
As quickly taken apart as assembled, the 
portable plane is to aid the submersible 
craft in reconnaissance in time of war. 


net coils from storage batteries carried 
below the axle, and the accumulation of 
nails is removed from time to time by the 
street cleaners who have the special 
honor of pushing the magnetic roller 
along the avenue. 

In the picture, A. W. Cline of the 
Bureau is making a test demonstration 
of the efficiency of the magnets. 








Mightiest Land Fire Engine 


APABLE of shooting a stream of 

water nearly twice the height of the 
223-foot towers of Notre Dame Cathedral, 
a new fire engine, latest acquisition of 
the Paris fire department, is the most 
powerful land fire-fighting machine in 
the world. From a distance of two thirds 
of a mile it can, if necessary, pump the 
water that it hurls in torrents on a blaz- 
ing building. Only the fireboats of New 
York and London can surpass the jet 
thrown by this mighty machine, the 
force of which is such that two men are 
required to handle the nozzle. The pump 
itself weighs six and one half tons. 
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Practical New Laventions 


Noninfammable Fy] 
Device to Eliminar, | Bi 
Liquor Test, | 0. 








Testing poison liquor is the newest use for 
ultra-violet rays. In the device pictured 
above, invented by Prof. Donald C. Stock- 
f berger, Massachusetts Institute of Technol- 
ogy, if certain lines show up in a spectroscopic 
examination, the suspected liquor will prove 
fatal or injurious to the health of the drinker 





To facilitate and safeguard 
the work of the lineman, a 
manufacturer has developed 
this ingenious platform that 
clamps at any desired posi- 
tion on the pole by means of 
a strong chain, as shown. A 
safety belt, also, is provided 





The U. S. Navy is mak- 
ing experiments with 
radio compass installa- 
tions to predict storms by 
measuring static manifes- 
to make a forced land- tations. Lieut. Mincair, 
ing on water, is the in- 3 Sane ; below, is operating an in- 
vention of De Villiers, < se : ‘ stallation of this type 
French engineer. Two : > aboard U.S. S. Kittery 
views are here shown, 
the upper showing the 
wheels being dropped 


A novel airplane-hy- 
dropiane with wheels 
that can be dropped if 
it becomes necessary 


Raoul Ferrier and Paul Duma- 
nois, of the French Army, dem- 
onstrating their marvelous new 
fuel for gasoline motors, said to 
be practically noninflammable 

























The remarkable new bombing and torpedo-dropping plane adopted by the U. S. Navy. 
Its wings fold backward like a bird’s, so that it can be carried in small space on battleships 








for Airplanes, Radto 
Batteries, Potson 


Other Devices 


(Right) Carl Robert Blum, 
German musician, has invent- 
ed a machine for graphically 
recording on a film all the 
delicate vibrations that make 
up any type of musical com- 
position. Such records are a 
big help in the study of com- 
position and technic, it is said 
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Human Needs 





Here’s how they keep tab on an elevated rail- 
way system in Chicago. Red and green lights 
flashing on the huge diagram in the power 
supervisor’s office tell him what power stations 
are working; and he can stop any train at will 


For training prize fighters, the 
Observatory Boxing Club, San 
Francisco, has this novel ma- 
chine, which gives the boxer 
nearly the same result as road 
work. A heavy canvas belt, 
mounted on rollers, slides back 
under the “runner’s’” feet 


With a _ five-million-candle- 
power beam concentrated 
along the ground, and 
mounted on wheels, a new 
portable floodlight at Ana- 
costia, D.C., aids night 
landings for Navy planes. 
If it proves satisfactory, 
similar lamps will be installed 
at all Navy flying fields 



























Batteries and vacuum tubes in radio sets 
may become a thing of the past, with this 
amazing invention of Dr. Palmer H. 
Craig, of Cincinnati. Bismuth plates, it is 
said, generate the energy to operate the 
radioset,and serve as detector and amplifier 























Basket-covered lifeboats, their horizontal bulges 
filled with cork, are being tried out on the steam- 
ship Callisto of Rotterdam. The cork gives 
buoyancy, while the springy basketwork is to 
prevent damage to the boat during launching 
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It Sews Seams with Liquid Metal Stitches 

















EA kettles, pails, milk cans and 

automobile bodies are today “‘sewn 
together” at the seams with liquid metal 
by new welding machinery that remark- 
ably resembles the sewing machine in 
operation. As in a sewing machine, the 
metal sheet, with edges overlapped, is 
fed between two rolls, and an electric 
current interrupted a thousand times a 
minute deposits spots of metal that serve 
as stitches to bind together the lapped 
metal. These spots merge into each other, 
making a continuous joint. 


‘‘Business as Usual’’ 


HILE wreckers recently tore down 

the apartment building that had 
housed it, and literally left it without a 
roof over its head, a New York City bank 
continued to do business as usual. Even 
after the structure had been completely 
razed, depositors found the bank still 
standing in a corner of the excavation, 
its walls and plate glass front gone but 
protected from the elements by a light 
wooden framework and a covering of 
tar paper. Thus, as pictured below, it 
was enabled to carry on until the huge 
new building was built around it. 





HARDLY BIGGER THAN a cigarette case, a 
movie projector patented by a Swiss 
would permit you to carry a pocketful of 
movies, to show your friends, as easily as 
snapshots. Run on a flashlight battery, 
it holds twelve feet of ordinary film. 


Special films will give a longer picture. 


Puffs of Smoke Add Realism to War Map 


URVEYED through field glasses that 
make it appear miles away, a novel 
war map at Princeton University makes 


artillery practice realistic to 
students of the Princeton 
unit of the Reserve Officers 
Training Corps. 
Chemical smoke puffs 
represent exploding 
shells, and spots of 
color indicate vil- 
lages on an apparent 
four square miles of 
terrain, as each stu- 
dent takes his turn 
at directing the 
miniature “barrage.” 
The ingenious map, 
is operated by the 
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Phone Silencer Guards “Asides” 


RE you accustomed to holding your 
hand over the telephone mouthpiece 
while you converse “aside” with other 
persons in the room? A British inventor 
decided that that was old-fashioned and, 
besides, not quite polite, so he devised a 
new silencer that fits behind the trans. 
mitter. When you wish to talk into the 
phone, a lever is pushed to “speak” on 
the dial; for private remarks, not intended 
to be heard at the other end, the lever js 
moved to “silent,” and the telephone 
becomes deaf for the time being. 


instructor, who follows the student’s 
data and commands to fire. A small ad- 
joining map is criss-crossed with lines 
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Major F. B. Inglis demonstrating the realistic 
war map to students of gunnery at Princeton 


showing where shells with various ranges 
would strike. Over this key chart moves 
a lever which, placed at the spot where the 
student's shot would fall, swings @ glass 
nozzle to a corresponding position on 
large map; at the student’s word “fire,” 
a puff of artificial smoke is released. Fol- 
lowing *‘shots”’ revise the range. — 
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Amazing Model Depicts Entire Oil Field 


iece of model making, made in 
‘*omnia, depicts in miniature every 
al the tire oil industry. , It covers 
an area twenty feet long and .is divided 
into four sections—the wells, the refinery, ° 
rtation, and uses in daily life. 
The picture at the right shows the first of 
these sections, the wells. The transporta- 
tion section shows oil boats in docks and 
huge oil tanks; the “uses” section shows, 
mainly, an automobile speedway. 
Sparkling life is added to the model by 


igre constructed master- 
Pp 
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action—a real well gush- 
es, a lighthouse flashes, 
and automobiles race 
around, connected to 
a belt concealed un- 
derneath by means of 
a link extending 
through a narrow slot 
in the miniature road- 
way. Gasoline filling 
stations, even a tiny 
model of an airplane, 
show uses for oil. 














Their School’s a Railway Car 


JN THE sparsely settled districts of the 

province of Ontario, Canada, where 
few permanent schoolhouses have been 
built, classes are held in specially equipped 


*‘school trains,” as above, that regularly 
make the rounds of the district. The 
locomotive parks the “school” in a sid- 
ing, and another car attached to the train 
provides complete and comfortable living 
quarters for the traveling teacher. 


New Machine Prints, Scores and Cuts Cartons 


ARTONS to hold your groceries, 

cigarettes or electric light bulbs are 
whisked out of the remarkable machine 
below at the amazing rate of 1200 a 
minute, stamped complete with their 
colored designs. Using a roll of paper in- 
stead of flat sheets, according to its 


Minnesota inventors, eliminates waste at 
the irregular ends of the carton. A one- 
man machine, it combines all the steps 
in printing and cutting a carton. In the 
picture, the paper roll stock is seen en- 
tering the machine at the right, and 
leaving at the left, printed and cut. 




















61 


An oil field in miniature. Note the tiny fig- 
ures of workmen going about their various jobs 


Hooks to Hold Scaffolds 


Ls ete from the ingenious bracket 
pictured below, scaffolds are safely 
and quickly swung into place, according 
to its maker. The new invention firmly 
grasps an upright pole, clamped by its 
own weight alone, and makes lashing 
with rope unnecessary. From its U- 

















Placing the bracket on a scaffold pole ready 
for a cross bar to be dropped into position 


shaped hooks scaffolding is then sus- 
pended in a few moments. An aid to high 
speed building, the device has been used 
in Government housing projects. 


Now—Gold-Plated Cloth 


N AN amazing new process of electro- 
plating reported from Germany, the 
object to be plated is subjected to a bom- 
bardment from a filament of gold or silver 
in an electric vacuum tube. Speeding 
atoms of precious metal dislodged by the 
electric current are hurled across the 
vacuum, to attach themselves with 
terrific force to any object which is placed 
in their way. 
Anything at all can thus be plated, it is 
said—metal objects, wood, even cloth. 
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Device to Burn Small-Size Coal 


OW you can burn smaller coal in 
your furnace, at a tremendous sav- 
ing, according to Dr. W. A. Noel of the 
U. S. Department of Agriculture. Gov- 
ernment scientists have perfected a device 
that, placed in the fire box, creates the 
strong draft needed to burn “buckwheat” 
coal. Without this, the small lumps 
would smother the fire, as they pack to- 
gether more closely than the large sizes 
you are accustomed to use. 

Hollow tubes with holes punched at 
intervals release streams of air in the 
midst of the bed of coal. Heat from the 
fire produces the draft. 


Seasick? Try Oxygen 


XYGEN is the latest cure for sea- 
sickness recommended by German 
physicians. When the gas is inhaled for 
three or four minutes, they say, the sea- 
sick person is immediately relieved, and 
even nausea ceases. Explaining this re- 
markable cure, the doctors declare that 
the illness is caused by an anaemic condi- 
tion of the brain—a condition that oxygen 
is said to remedy. 


Now the ‘‘Skyscraper’’ Garage 


N THIS modern home for the cars of 
Boston’s motorists, you can park your 
car eight stories above the street! The 





Provides parking space for 2,000 cars 


new structure is that city’s answer to the 
cry that modern tall buildings, housing 
thousands of workers in their many 
stories that rise from a limited ground 
space, aggravate the traffic problem by 
giving the cliff-dwellers no room to park 
their cars, with consequent congestion of 
subways and other transportation lines at 
closing time. 

Now Boston is turning the tables by 
applying the skyscraper idea to garages. 
Parking space for two thousand cars is 
provided on the eight floors of this garage. 


12-Year-Old Bird Sets Record 


OW long can a bird live? A new 

official record for long life among 
the feathered tribe has been set by a 
twelve-year-old pintail duck captured 
near Brawley, Calif., according to the 
Biological Survey of the U. S. Depart- 
ment of Agriculture. Attached to the 
bird’s leg more than twelve years ago, at 
Bear River, Utah, by a member of the 
Bureau’s scientific staff, a dated band 
proves the record authentic. 

__ The longest previous record was that 
of a stork that carried a band of the 
Rossiten Bird Observatory, in Germany, 
for eleven years. 

Of the immense number of birds in this 
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Dr. Noel with the new coal-burning de- 
vice, designed to be placed in fire box 


country which are yearly banded by the 
Survey in the difficult attempt to obtain 
this information and other valuable data, 
more than three thousand were captured 
or shot and their bands returned to the 
Bureau last year to aid in the research. 
The recovery of banded birds, says the 
Survey, also throws light on the remark- 
able distances traveled by migratory birds. 


Fight Deer with Moth Balls 


OTH balls are the latest weapon 
that mountain fruit growers in 
New York are using against herds of wild 
deer that despoil their orchards. Loath 
to kill the animals, local dwellers are 
heeding the advice of state game wardens 
that moth balls are just as distasteful to 
deer as they are to moths. 





Scientist Offers New 
of Earth’s Origin 
HAT the earth was never q 
nebula but attained its present 


and size by the collision and fusion 
cooled particles hurled from our ery = 


" sun, is the amazing theory now said to he 


confirmed by Prof. T. C. Chamberlin of 
the University of Chicago. “The earth 
grew out of a solid core,” he asserts as g 
result of his twenty-two years of study, - 

Known as the “ planetesimal hypoth, 
sis,” this explanation of the earth’s oro; 
has interested astronomers for years, If 
explains the sun’s volcanolike eruption 
that hurled the earth into being as due to 
the gravitational disturbance when some 
vagrant star, tentatively indentified by 
Dr. W. J. Luyten of Harvard Obgerya. 
tory as the star “46 Tauri,” approached 
sufficiently close. 

Professor Chamberlin declares that the 
earth’s irregular, unsymmetrical shape 
shows it was built in this way. Voleanie 
studies have proved to him that erupted 
matter shows the same characteristies ag 
does the earth on a large scale. 


Wealth in Abandoned Ore 


NCE a mountain of pure metal— 
then abandoned when its supply ran 
low and other mines were discovered— 
now Iron Mountain, a picturesque beauty 
spot in the Ozark range of Missouri, js 
to ring again with the clatter of drills and 
hammers. While its phenomenal supply 
of pure metal lasted, lower grade ore was 
wastefully dumped and left untouched, 
though it contained from twenty-five to 
forty percent of iron. Now this dump and 
the old shafts are to restore iron mining in 
Missouri after a quarter of a century. 
Joseph Pratte, a French prospector, 
accidentally discovered Iron Mountain, 


Houses “Poured” in England at One a Day 


HEN Edison foresaw houses of 

molded concrete, poured at one 
stroke, his dream was nearer realization 
than he thought. At Leicester, England, 
the amazing scheme has been made 
practicable. Into a built-up casing, con- 
crete flows to take the shape of the fin- 
ished dwelling. Molds are then knocked 
away, revealing the hdéuse in its final 
shape—ready for doors, windows and 





England’s poured 
houses under con- 
struction, showing 
concrete-pouring 
plant at work drop- 
ping the _ concrete 
into the wall molds 


roof to be fitted. Two houses in two days 
is reported as the pace of the buiders. 

After foundations have been laid, each 
of the standard mold sections is set in the 
place its lettering designates. Machinery 
hoists concrete to the top of a steel tower, 
to drop it into the molds. 























Above, after the 
wall molds have 
been removed. A 
gabled roof is being 
constructed on the . 
concrete roof to 
add to the appeat- 
ance of the house 
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Talking Movie Camera ‘‘Photographs’’ Sound with Pictures 


N THE latest talking movie process, 
known as “movietone,” Fox-Case of 
New York believe they have achieved the 


utmost in simplification. Both pictures 
and sound are photographed by a single 


Wants Bright-Colored Buildings 


LUE or green buildings may some day 
B replace the drab structures that line 
our city streets, if the vision of color in 
architecture seen by Leon V. Solon, chair- 
man of the Architectural and Allied Arts 
Exposition at New York City, comes true. 
It is important, he says, to choose colors 
that will have the best psychological 
effect. For Wall street, in New York’s 
financial district, he suggests “‘a soothing 
green” to quiet nerves subjected to con- 
stant excitement. Blue, he agrees with 
others, is probably the most restful color. 

Properly used, Ely J. Kahn adds in 
concurring with Solon’s theory, colors for 
buildings will not seem bizarre. They will 
blend with the landscape and pass un- 
noticed except for their pleasing effect. 


camera. Within the camera, a glowing 
violet lamp of new chemical composition 
prints on the film margin voices picked 
up by a microphone. For the theater, a 
special projector will take either the new 


films or the “vitaphone”’ records made 
by an earlier process. Mounted directly 
behind a screen on which an audience sees 
the pictures, loudspeakers make voices 
appear to come from the actors’ lips. 











Outdoor Map 
Covers Garden 


EWEST scheme 

to make geog- 
raphy attractive to 
young folks, a unique 
outdoor map of Eu- 
rope being construct- 
ed in a garden near 
Paris will have seas 
on which they can 
paddle about in boats. 
According to P. Hop- 
kins of Santa Bar- 
bara, Calif., designer 
of the map, the con- 
crete coastline will 








: Pupils paddle in boats around the coastlines of this unique map 


“Canned Heat” for Italy’s Railway Trains 


NOVEL idea has just been intro- 
duced in Italy—‘‘canned heat” for 
railway trains. When passenger cars are 
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left standing in the cold without an en- 
gine, steam is delivered to them from a 
portable 


small storage tanks 
wheeled up on a truck 
and attached to the 
steam line. The tubes 
are filled from any 
near-by locomotive, as 
in the illustration. As 
each tube has its own 
valve, any number of 
them can be filled or 
emptied at one time. 


set of 


give an accurate and 
instructive picture of 
Europe’s face. A corner of the map, 
showing the bootlike peninsula of Italy 
in the foreground with the island of 
Sicily at the left, appears in the 
illustration—still uncompleted, of course. 
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Next Month! 


If you like thrilling stories 
of the sea, you won't 
want to miss 


“Black Death” 
; By 
FitzHuGH GREEN 


in our next issue. Commander 
Green, besides being a well- 
known writer, is a U.S. naval 
officer. If you have wondered 
what life on a submarine is 
like, this tale will tell you. 
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Benda, Maker of Masks, Satirizes Humans 
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HOUGH masks-are as old as civili- 
zation itself, it remained for W. T. 
Benda, famous illustrator and artist, of 
New York City, to create an entirely new 
and distinctly modern type. Many a star 
of the stage is willing enough to hide her 


Lights Attract Food for Fish 


ACED with the problem of feeding 

the fish in his private hatchery, 
Charles Wolf, of Wisconsin, devised a 
novel scheme that provides them with 
natural food in a spectacular way. He 
festooned strings of electric lights just 
three inches above the surface of the 
water, and turns them on after dark. 
Great swarms of night-flying insects 
come to flit about the brilliant globes, and 
to furnish a meal for leaping trout in the 
water just beneath. Now each night, as 
soon as the lights are turned on, the fish 
come to the surface for a royal banquet. 


Hearing, through Finger Tips 
peng: tips replace ears with the aid 


of an electro-magnetic vibrator that 
has been used in recent successful experi- 
ments, according to Prof. R. H. Gault of 
Northwestern University. By means of 
this remarkable device, deaf persons are 
taught to hear through their fingers. 

The device transforms sound waves in- 
to mechanical vibrations by which they 
may be recognized. In doing this it 
amplifies the original strength of the 
sound 175 times. In four months’ time, 
it is said, a class of twenty-five deaf 
persons learned to tell the “feel” of about 
thirty-eight different words. 


Science Studies the ‘‘Hot Dog”’ 


OW the familiar hot dog, otherwise 
known as the frankfurter, is coming 
in for scientific attention. Its food value 
—doubted by many, though it has been 
sufficient to allay hunger pangs of myriad 
sport fans—is to be investigated by the 
U. S. Department of Agriculture. 
Scientists of the Bureau of Animal In- 
dustry would like to find out what chem- 
icals are in sausages; how many vitamins 
they possess; and how much food value 
there is in various kinds, hot dog in- 





own face behind 
such a creation as 
that in the picture, 
to which the artist 
is applying a few 
finishing touches. 





A Whittler Champ 
HITTLING wood is 


one of the pleasant. 








cluded. Little has been done in the past 
to determine these facts, though sausages 
of different varieties are said to be an 
important part of America’s diet. 


Surgical Tools Carry Lamps 


INY electric light bulbs are mounted 

on the shafts of the newest surgeon’s 
instruments, invented by Dr. H. Haebler 
of Berlin. While the surgeon is perform- 
ing an operation, the lamp directs a tiny 
circle of light into the wound, and so 
supplements the room’s lighting. 


Models Ships He Served On 


OR many years a British naval offi- 

cer, Alfred Entwhistle, of Greenwich, 
England, is now engaged in creating 
keepsakes of those days a little more am- 
bitious than the general run. He is build- 
ing a remarkable series of models, ac- 
curate to every detail, of all the ships, 
fighting or merchant, he has served on or 
that otherwise played a part in his career. 

















Entwhistle with his model of H. M. S. 
Repulse, complete even to searchlight 


est ways to while away 
spare hours, according to 
Joseph Farkas, of Joliet, Ill. He has a 
large collection of objects made with his 
favorite pocketknife, and the things he 
can’t do with an innocent piece of wood 
aren’t worth doing! The pictures show 
him with a three-linked ring, heart, cross 
and anchor, all made from one piece of 
wood. Also, a keyring with five keys, 
button hook, bottle opener and cork. 
screw, all fashioned from wood. . 


Airmen Told to Chew Gum 
| Spemgeni his oxygen tank, the aviator 


who dares high altitudes may carry 
a pack of chewing gum—in fact, is recom- 
mended to, by the Royal Air Force train- 
ing school of London, England. Duringa 
rapid descent, it is explained, a pilot must 
swallow repeatedly to equalize air pres- 
sure on both sides of his ear drums. Chew- 
ing gum aids him to swallow by stimulat- 
ing the flow of saliva. 


Deep-Sea Diving on Land 


f ow curious paradox was recently an 
actual fact at Hazelton, Pa. When 
its mine was flooded with water, a great 
coal company in the mountain district 
engaged a deep-sea diver from New York 
to go trouble-hunting a thousand feet 
below ground. Tried for the first time in 
the history. of hard coal mining in the 
Lehigh region, the experiment was suc- 
cessful. After an hour in the depths, the 
diver reported that pumps in the shaft, 
submerged under forty-eight feet of 
water, had quit working; and the com- 
pany immediately remedied the trouble 
by drawing off the excess water. 





Tue U.S. Public Health Service recom- 
mends for baldness a good tonic, massage, 
and a dandruff antiseptic mixture of aleo- 
hol and castor oil. ‘These measures, they 
say, will help conserve what hair a man 
still has, though, there is little chance 

bringing it back if you are already bald. 
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_ in the act of “singing.” 
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French Secretly Developing 
High-Speed Auto Engine 


AN motors be designed to drive racing 
ip cars faster and faster? Or is there a 
mechanical speed limit beyond which no 

x0? 

Pes twelve cylinders said to be no 
jarger than demi-tasse cups, a strange 
new motor being tested secretly by a 
French automobile company in Paris is 
xpected to drive a car at 250 miles an 
oa Rated at only seven horsepower, 
the machine actually develops yore than 
two hundred, it is said, by virtue of its 
amazing speed. ‘Tiny pistons are geared 
to travel up and down in the cylinders 
950 times a second—a velocity hitherto 
believed impossible. Special spark plugs 
and valves feature the new engine. 


Earthworms Sing, Says Science 


F YOU don’t believe that earthworms 
| have voices and use them, tiptoe into 
the garden some warm evening, says Dr. 
Rudolph Ruedemann of the New York 
State Museum, Albany, in a statement 
confirming observations of a German 
scientist, Prof. O. Mangold. 

Listening one evening in the garden, 
Dr. Ruedemann observed “a chorus of 
almost unbelievably small voices.”” Aided 
by a flashlight, he caught several worms 
The worms, he 
thinks, make these noises by dragging 
their minute bristles over the edges of 
their holes in the ground. Mangold, 
however, believes they “sing” by clicking 
their mouths open and shut. 


Seeks Fortune Raising Frogs 
IGHTEEN thousand frogs to the 


acre is the ambition of Emil Hen- 
drich (below), of Washington, Mo., who 
at fifty-seven hopes to attain fame and 
fortune by frog farming. He has already 
brought up a couple of hundred in his 
own back yard, which he sells for prices 
ranging from $3.75 to $12 a dozen. 

















The photographer worked fast to “catch” 
these lively subjects at the right moment! 
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She’s Boston’s Only Woman Watchmaker 


EQUIRING, 

asitdoes, pa- 
tience and pains- 
taking exacti- 
tude, watchmak- 
ing would seem 
to be an occupa- 
tion peculiarly 
fitted for women. 
Miss Bessie M. 
Austin, only 
woman watch- 
maker in Bos- 
ton, finds real 
pleasure in the 
work, and_ be- 
lieves more wom- 
en should go into 
it. The shop she 
works in is only 
five by ten feet. 

















Miss Austin, in her shop, restoring an ailing watch to good health 


One Auto to Every Three Adults in the Country! 
| petal we are becoming a nation 


on wheels, say the statistics, for autos 
are no longer even for the near-rich alone. 
Every fifth person in the United States 
has an automobile, this year’s license 
figures show, with a grand total of 22,342,- 
457 passenger and commercial cars regis- 
tered. Our motor population has increased 
eleven percent in the last year, despite 


Woman Runs Two Big Garages 


HO says women don’t understand 
machinery? Not, at any rate, Mrs. 
Mabel Hansen, of Evanston, Ill., who 
owns two of the largest garages in her 


town. 


After her husband died. Mrs. 


Hansen took over the management of a 
150-car garage. When she found the one 
next door, that accommodated 115 ma- 
chines, a serious competitor, she bought 
that too and combined it with her own. 
Now she spends her time keeping the 
company’s books; and occasionally finds 


og nraneeee 


a moment to change a tire herseli. 


Mrs. Hansen, though she took over the 
business only after her husband died, 
is no parlor business woman—she can 
change a tire on her automobile with the 
speed and skill of an expert mechanic 


an unprecedentedly large number of 
automobiles that were taken out of active 
service and scrapped. 

New York state leads the automobile 
census with its 1,818,765 cars, about half 
as many as the rest of the world outside 
the United States. California is a close 
second, and five other states each have 
more than a million. 
































Nelson’s Ship His Model 
T TOOK nearly two years of 

work and study before E. T. 
Meek, of Chicago, completed this 
remarkable model of Lord Nelson’s 
flagship, the Victory. Details of 
the deck equipment, rigging, 
carvings on bow and stern, and 
other incidentals of construction, 
are reproduced faithfully—even 
the exact method of lowering the 
lifeboats. 

It was on board this same flag- 
ship that the brilliant career of England’s 
great naval hero came to an end, in the 
course of an engagement with the French 
ship Redoubtable in the Bay of Traf- 
algar. Nelson was pacing the decks 
urging his men on to victory when the 
ships came together, and the great 
commander was struck by a musket ball 
fired from the rigging of the French ship. 
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At last a good light for the dressing 
table—says the maker of these new 
electric lamp brackets that are screwed 
to the back of the mirror on either side. 
Two curved arms bring the light around 
the edge of the mirror to the front 
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(Below) When a quantity 
of strawberries is to be 
hulled, this novel little 
device saves the house- 
wife’s fingers and nails. 
Its tenacious pincerlike 
jaws make short work of | 
the job. Also, when a | 
chicken is prepared for 
cooking, it removes pin- 

feathers with dexterity | 


(Below) Angel cake should be allowed to 
fall out of the pan by its own weight. A 
new pan aids the process by means of 
three ingenious prongs, which support 
the cake pan, upside down, above the 
plate into which the cake is to fall. The 
prongs are riveted securely on to the pan 


Over the closet shelf slips this 
clever rack, to accommodate 
any number of clothes hangers. 
It stays in place by its own 
weight, and a bent tip prevents 
the hangers from slipping off 


Your electric light bulbs won’t 
jar loose and flicker, nor fall and 
break, if this spring, with the 
aid of its grooved ring, locks them 
in the socket. It is attached 
by means of a special punch 
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When the steel wool you use to 
clean pots is worn down to the 
last shred, this holder will grip 
it without scratching the utensil, 
A sliding clamp closes the metal 
fingers that grasp the wool. The 
device will hold a dishcloth, also 































Dip this curved glass tube in your 
milk bottle, and out pours the top 
layer of cream. An automatic syphon 
does the trick handily—and you can 
be sure the cream isn’t “half and 
half.”” The tube can be cleaned easily 








(Right) Besides serving as a 
ladle, this all-round kitchen 
tool, of new design, beats cake ‘ 
batter, whips cream, and sepa- | 
rates eggs. Slip muslin be- 
tween its springlike coils, near 
the top, and it is a strainer! 
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Clotheslines collect dust between 
wash days, and sometimes soil 
freshly washed clothes. Above is a 
new brush to clean the clothesline. 
Its double handle squeezes a flexible 
brush of special shape around the 
line, which is then pulled through it 

















Teakettle and double boil- 
er are ingeniously com- 
bined in an economical new 
utensil, the inner part of 
which fits snugly into the 
mouth of the kettle, the 
cover of which fits either 
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(Below) This novel bottle 
stopper, unlike a_ cork, 
won’t get dirty, break or 
fall inside the bottle. It is 
made of rubber, and a push 
on the handle stretches 
the rubber when the stop- 
per is inserted in the bot- 
tle, thus insuring a tight fit 










(Below) Shaped like aclothes wring- 
er, a novel little machine separates 
peas or beans from their hulls as 
fast as you insert them! Rollers 
of rubber are adjusted to squeeze 
out the contents of each shell just 
gently enough to avoid crushing 
























































A little of everything is 
this five-piece aluminum 
cooker (left)—kettle, self- 
basting roaster, bake dish, 
pudding pan, double boiler 
or preserving kettle. Note 
that the handle cannot 
drop clear to the rim of 
the kettle, which makes it 
easy and cool to pick up 





















Thin and flexible, a new detachable 
edge fits on your dustpan to catch 
all dirt that might be swept be- 
neath—making it possible to sweep 
the dust on the pan at one stroke 














Many sizes of fancy work can be 
woven on this loom by a simple 
adjustment. Notches in the four 
interlocking wooden sticks which 
form the sides permit the size to be 
changed without screws or clamps 

















A new pocket comb designed to clean 
itself has a sliding cover that is a metal 
case when the comb is not in use. A 
flick of the hand, and it opens; closed, 
it automatically ‘‘sweeps’’ the teeth 
clean, ready for use when needed again 
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How Sharp Are Your Wits? 


Try These Fascinating Tests to Measure Your Abilities 


























The Nine-Celled Square 
NSPECTION of the design above, a 


square containing nine cells, reveals 
that at eight points of intersection the 
number of branches is odd. 

The rule for unicursal analysis is to 
divide the total number of odd nodes 
(points of intersection) by two, to de- 
termine the number of continuous lines 
necessary to construct the figure. So, this 
design will require a minimum of four 
separate continuous lines, if the retracing 
or crossing of a line is prohibited. 

Let us imagine that the figure is pro- 
duced by the laying down of four sep- 
arate wires, of uniform length, all bent 
into the same shape and not crossing. 
What will be the common length and 
shape of those four interlocking wires? 

This problem calls for unusual con- 
centration and close inspection. It will 
test your sense of form and discernment. 
For your rating turn to page 147. 





A Visual Promenade 


HIS is a visual pilgrimage, in which 

your eye must start from cell 1 and 
follow a certain route along the lines to 
cell 12, after having made a single call 
at each of the ten intermediate cells. If 
you can mentally direct your vision 
through that labyrinth with reasonable 
ease, vision and mentality are working in 
nice codperation. Time yourself; then 
find your rating on page 147. 


iin 


The Circulating Coin 


HREE messenger boys in a down- 
town New York office figured out 
their personal accounts as follows: 

Messenger 45 owed messenger 98 three 
cents; 98 owed two cents to messenger 74, 
who owed a like amount to 45. 

Well, 45 received a tip in the form of 
one coin, which he paid to his creditor on 
account. This started a good example, 
and by giving it proper circulation, that 
coin was made to square the accounts of 
all three. How was it accomplished? 

One who has a talent for accountancy 
will sort out those facts and figures in a 
few minutes. The correct answer and your 
rating will be found on page 147. 











Mental Scissors Cutting 


HIS figure, which in area is three 

quarters of a rectangle whose length 
is twice its width, you are required to 
scissor mentally into four pieces of the 
same size and shape. 

Ability to analyze geometrical forms 
methodically will be evidenced by your 
speed in reaching the solution. For your 
rating, based on the time it takes you, 
turn to page 147. 





AM LOYD, the world’s 

most famous puzzle man, 
offers these brain-teasers 
from month to month in 
POPULAR SCIENCE MONTHLY 
in response to requests from 
hundreds of readers. To use 
them as real tests of your 
mental ability, time yourself 
in solving them and compare 
your time with the ratings 
on page 147. 





























Tricky Digits 


ERE we see how the digits, with the 
even and odd figures grouped 
separately, by employing vulgar frac. 
tions, may be made to sum up to 5 and6 
respectively. Can you discover another 
method of presenting the two groups, this 
time without employing top-heavy frac. 
tions, to make the two sides add up ex. 
actly alike? For the solution of this 
tricky problem, turn to page 147, 





A Joker in the Scales 
:. THE upper scales, the bottle weighs 


8 ounces. In the lower view, that 
same bottle weighs only 61% ounces! A 
merchant who could purchase his goods 
from the right side of those scales, and 
make his sales from the opposite side, 
might “get rich quick.” 

The shifting of the fulerum point in 
scales is by no means an_ unpractical 
species of rascality. The fact that one 
arm may be longer than the other may 
be masked as shown in the sketch; and by 
weighting the short side secretly, the two 
empty pans may be made to balance 
evenly. Of course, when weighings are 
made on such a scales, the off-center 
leverage comes into action. 

Now that we are privy to the doctored 
scales, can you establish the true weight 
of that bottle? If you have an aptitude 
for mathematical inspection, you sho 
arrive at the answer quickly. Tume 
yourself; then turn to page 147. 
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Are You a Throttle 


“J was wondering how 
jong it would be before 
you showed up on the 
end of a tow rope,” 

Gus calmly observed. 
“That kind of driving 
will knock the spots 

out of any car!” 


Needless “Stepping on It” Strains 
Every Working Part of Y our Car, Says Gus 


By Martin Buna 


ERCIVAL STEBBINS jammed 

the throttle down to the floor 

boards and vigorously thumbed 

the horn button preparatory to 
making his usual wild dash up Marley 
Hill. He waved his hand disdainfully to 
the driver of a spindly little coupe as he 
flashed by. 

At each curve of the steep and danger- 
ous grade, Stebbins snapped his foot off 
the throttle pedal just in time to lurch 
around the turn without skidding off the 
road, and then down would go the throttle 
again almost before the big sedan had 
time to straighten out. 

The husky chap at the wheel of the 
coupe dubiously shook his head. 

“That little guy is going to get busted 
wide open taking chances like that,” he 
muttered to himself. “And like as not 
when a piece of the landscape hands him a 
swift left hook, he'll pass out cold—may- 
be with two or three poor birds to 
keep him company.” 

0’Rourke, known to his friends as | 


guys is always like that. I’ve put a lot 
of big stiffs to sleep in my time, myself, on 
account of no staying power.” 

Stebbins ruffled up like a wet hen. 
“This is a good car, I want you to under- 
stand. It’s got lots of staying power, 
only something’s gone wrong, that’s all!” 

“Tl say it has,” Spuds grinned. “It'll 
stay right here unless you do something 
about it. Maybe a dash of water'll put 
some steam in the old boy again, and a 
little fanning wouldn’t do any harm. 
Seems kind of warm to me. Got a tow 
rope? Gus’s joint is only a couple of 


rounds from here—I'll tow you.” 
“What—with that?” 


gasped Stebbins. 





“Spuds,”’ continued up the hill at a 
reasonable pace, his huge hands ma- 
nipulating the flimsy steering wheel | 
with considerable skill. Almost at the 


What Was Wrong with 
Captain Horne’s Car? 


top he came upon Stebbins parked by 
the roadside. 
“What’s the matter, kid, are you 
down for the count?” he « -alled. 
cit looks that way,”’ admitted Steb- 
ins glumly, as he closed the hood. 
“She was coming up in fine shape, 
then I heard something snap and 
motor began to roar, but the car 

slowed down.” 

“Must of got hit below the belt 
somewheres,” suggested Spuds. ‘“* May- 
it’s a case of bad wind. Them big 













IN THE January issue Popu.ar Scrence 
Monrtuty published a story detailing 
the troubles of Captain Horne with his 
“reconditioned” auto, offering a prize of $25 
for the best letter explaining the trouble 
and telling how to overcome it. 

A. L. Mallory, of Lebanon, Kansas, wins 
the prize. The timing chain on Captain 
Horne’s car was jumping teeth, and many 
contestants indicated this as the source of 
trouble. Of these, Mr. Mallory, in the 
opinion of the judges, offered the most ac- 
curate diagnosis of the trouble and the 
simplest and most effective remedy. 





Hopper? 












“Why you couldn't budge this boat!” 
“You gimme a tow rope and [ll show 
vou that a lightweight can bring home 
the bacon if he’s trained right,” Spuds 
suggested good-humoredly. 
Stebbins shrugged his thin shoulders. 


*T never had any use for a tow rope 
before,” he said. 
" ET out your chains, then. Maybe I 


got something to piece out with.” 
Spuds opened the back compartment of 
his car and fished out some short lengths 
of sash cord which he proceeded to tie 
on the ends of the tire chains. Stebbins 
was still attempting to tie a knot when 
Spuds had finished lashing the other end 
to his rear bumper. 

“What are you trying to tie it 
there for?” Spuds demanded. ‘You 
can’t tow a car by the radiator cap, 
you chump! Tie it on the bumper. Now 
you keep your foot handy to the brake 
and watch out you don’t go into a 
clinch with the back of this bus if I 
have to stop sudden.” 

Spuds, being an ex-pugilist, knew 
when to hit hard and when to pull his 
blows, and consequently he eased his 
car ahead until the slack was almost 
out of the rope. Then he stepped on it 
a bit, and the slight jerk was sufficient 
to start the big car moving. 

Gus Wilson was leaning against the 
door of the Model Garage as they drove 
up, waiting for Joe Clark, his partner, 
to return with some parts for a job he 
was working on. 

“TI was wondering how long it would 
be before you showed up on the end 
of a tow rope,” Gus calmly observed. 
“Ts that so!” (Continued on page 141) 
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How to Solder Tank Floats, Build 
Clothes Compartment, Plug Leaks 





Fig. 1. Solder carburetor or vacuum tank 
floats in this way to make a tight seal 


HEN you attempt to solder 

up a leak in a carburetor or 

vacuum tank float, the heat of 

the iron causes the air inside 
the float to expand. The air pressure pro- 
duced then forces bubbles of air through 
the hole you are trying to solder, making 
it very difficult to seal the hole. By im- 
mersing the float in a vessel full of water 
as shown in Fig. 1, this difficulty can be 
overcome. The water keeps the metal of 
the tank from heating up to any gre=t 
extent, except at the point where the 
soldering iron is applied. 

If there is a small hole in the tank instead 
of a crack at one of the seams, you will 
find that the soldering is much easier if 
you cut off an ordinary brass pin and push 
what remains of the shank through the 
hole as shown. 

If the float is partly filled with gasoline, 
you can drive it out by supporting it 
with the hole down and heating the 
upper side of the float by holding the hot 
soldering iron close to it, with- 
out actually touching. 


Protects Garage 
Padlock ei 


NYONE who has tried to BOLT 
unlock the padlock on the 
garage door after a freezing 
rainstorm, when the whole 
mechanism of the lock is 
frozen solid, will appreciate 
the simple method shown in 
Fig. 2 for keeping water and snow out of 
the padlock. An old section of inner tube 
can be cut in the. shape indicated and 
tacked so that it covers the padlock. 
Note that the padlock is protected from 
the bottom by the folded and wired flap. 


Ingenious Clothes Compartment 


N LONG motor tours or camping 

trips it is difficult to keep clothing 
in presentable condition because of lack 
of packing space. The space underneath 
the top of a closed car can be used as 
shown in Fig. 7. A piece of three-ply 
veneer is cut so that it fits loosely against 
the inside of the top. One edge is at- 





ul Kinks for Your Car 








Ten Dollars for an Idea! 


ERRY W. BROWN, of Mas- 

sillon, O., wins the $10 prize 
this month for his suggestion of an 
auto clothes compartment (Fig. 7). 
Each month POPULAR SCIENCE 
MONTHLY awards $10 in addition 
to regular space rates to the reader 
sending in, the best idea for motor- 
ists. Other published contributions 
will be paid for at usual rates. 












SUPPORTING POSTS MADE 
FROM A DISCARDED AXLE 


Fig. 3. Old axle supports frarre 
when you have to rem6Ve rear axle 
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Fig. 4 (above). 
Hack-saw 
through side wall 
of your spindle 
body bushings 
and they can be 
driven out easily 
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are handy if you break a bolt 


ROOF OF CAR~_ HINGED TRAY 
| CLOTH COVERS: 
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INTERIOR OF CAR,TRAY LOWERED 
CLOTH COVERS 





CROSS SECTION OF CAR, TRAY UP 


Fig. 7. Clothes tray for campers and tour- 
ists. It takes up little space under the top 






wooden jacks that will 
keep tires off the floor 
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CREASED A 
FOLDED On” 
THESE LINES 


1 







PIECE OF OLD 
=) INNERTU 
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Fig. 2. This padlock cover will keep 
snow or sleet from jamming the padlock 





tached by means of strap hinges as shown 
On the underside of the other edge are 
fastened several large screw eyes. These 
act as buttons for short pieces of strap 
attached so that when the board is swung 
up there will be a space of two or three 
inches for clothes. 


These Jacks Will Save Tires 


IG. 5 will show you how to make up 

simple tire-saving jacks so that you 
can get all four wheels off the ground in 
just a moment. A hole somewhat larger 
than the hub is cut in a piece of two by 
four, and a one and one-half-inch slot is 
sawed from one end to meet the hole. In 
this slot is fitted a short piece measuring 
slightly less than one and one-half inches 
wide. It should turn freely on the bolt. 
As you push the frame toward the car, 
the tire will be raised off the ground. 


Removes Spindle 
Bushings 


bushings is not so easy 


| Se 
 . ol Dern out spindle body 


unless you have a special tool . 


designed for this particular 
job. However, sa ing through 
the sides of the bushings will 
greatly facilitate the work. 
Unclamp the blade from the 
hack saw frame and pass the 


OGGLE blade through the king-pin 


LEVERAGE 3 
hole and then fit it to the frame 
as shown in Fig. 4. 
Fig. 5. Homemade 


Save the Running Board 


HE common practice on light 

cars of supporting the chassis of 
the car on the ruming boards when the 
rear axle is taken out is rather risky. The 
running boards are not designed to sup- 
port so much weight. The ends of the two 
halves of a rear axle housing can be cut 
off to the proper length to form sub- 
stantial frame supports as shown in Fig.3. 


Cork Will Plug Water Leaks 


F YOU are unlucky enough to break of 
one of the water manifold bolts s0 
that there is nothing to stop the water i 
the system from draining away, you cal 
plug the leak with a cork as shown m 
Fig. 6. A-spare cork or two in the 
box may come in handy as a substitute 
for a petcock in the oil or gas system. 
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This picture suggests 
the family resemblance 
between the telephone 
and the microphone. 


ounger brother 


of the telephone — 


HERE’S reason a-plenty for family re- 
semblance between the telephone and 
the microphone, familiar symbol of radio. 
Each is a gateway of sound. Through the 
telephone transmitter, your voice starts on 
its narrow path. So a radio voice first en- 
ters the microphone, later to spread far and 
wide to every tuned-in receiver. Or the 
orator’s voice, in a Public Address System, 
passes through the microphone to a vast 
auditorium’s remote corners. 


1882 MANUFACTURERS 





© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


But the ‘‘speaking likeness ’’ doesn’t 
end there. Back of microphone and tele- 
phone is the same engineering skill, the 
same care in making, the same great 
factory —the Western Electric telephone 
works. 

It is quite natural, then, that you and 
countless millions should have come to 
depend for information and entertainment 
on the telephone’s younger brother, the 
Western Electric microphone. 












FOR THE BELL SYSTESR 





Buy separately or in assortments 
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Here’s an 
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OU sail when you want to. You row 

when you want to. To buy such a boat 
might cost a hundred dollars or more. But 
with Stanley Plan No. 19-E, you can make a 
combination boat like that in the above pic- 
ture at little expense. The plan also shows 
just how to order lumber and other materials. 


= EB 


Of course you realize that good tools are 
essential to good craftsmanship. Most car- 
penters prefer Stanley Tools. Stanley Tools 
are also the first choice of thousands of manual 
training instructors. The Stanley trade-mark 
assures durability, correct design, and right 
‘feel.’ 


© The best tools are the cheapest to use 
Ask your hardware dealer 
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You can buy Stanley Tools separately and 
so collect your own set. For your convenience 
in buying there are also complete sets of 
Stanley Tools in chests at a wide variety of 
prices from $15 to $95. Or there are assort- 
ments in strong cardboard boxes containing 
directions for making your own tool chest. 
Priced from $5 to $20. 


C C Py. ae } 
ae Slt 


Your hardware dealer has Plan No. 19-E as well as 
other Stanley Plans for making useful articles, or he can 
get them for you. The plans cost only 10c each. Ask 
him also for Catalog No. 34-E, which shows the most 
complete line of woodworking tools on the market. It 
is free. If he cannot supply you write to The Stanley 
Works, New Britain, Conn. 





all-around boat 








STANLEY TOOLS | 





————, 








© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. Sez page 8. 
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A Bench That Takes No Room 


How You Can Make a Removable Woodworking 
Top for Use on Any Kitchen Table 


ACK of space for a workshop or 
even for a workbench is 
proving more and more to 
be a serious difficulty in the 

average small home. ‘The modern flat 
or apartment is planned without any 
thought of giving the handy man a 
chance to express himself in mechanical 
work. 

The apartment dweller who wishes 
to use tools does not need to give up in 
despair, however, nor does anyone else 
who is deprived of access to a regular 
workshop or to a workbench. In al- 
most every household there is a 
kitchen table or other sturdy small 
table available and if not, one can be 
bought at a very low price. And in a 
few minutes’ time such a table can be 
converted into a satisfactory work- 
bench for ordinary work, through the 
use of a simple, detachable bench top 
like one of those shown in the accom- 
panying illustrations. When the work 
is completed, the top may be removed 
quickly and the table returned to the 
housewife for its customary uses. 

Such a bench 
top consists 
chiefly of a piece of 
plank 2 by 12 in. 
and about 8 in. 
longer than the 
length of the table 
top. Southern pine, 
Douglas fir, cypress 
or any other soft 
wood that is not too 
expensive is satis- 
factory for this. It 
is advisable to get 
the best grade 
available and to insist that the piece 
be dry in order to prevent warpage. If 
it is ordered surfaced on four sides 
(S48), its dimensions will be 15g by 
about 11 in., which is satisfactory. 


Ts plank is fastened to the table 
with two large C-clamps, one at 
each end, so placed as to be out of the 
Way as much as possible. It is well to 
Screw two cleats across the board on the 
underside, spaced so as to fit snugly 


By E. E. Ericson 

































Fig. 1 (upper view). 
bench top in use. Fig 2 (in circle). Using 
two hand screws as substitute for vise. 
Fig. 3 (left) and Fig. 4 (below). Other 
ways to use hand screws for holding work 


- 


The kitchen table 


against the ends of the table top. 
These take much of the strain from 
the C-clamps when planing or similar 
work is being done. 

For the simplest arrangement, two 
hand screws will form an inexpensive 
and satisfactory substitute for a regu- 
lar vise. This expedient, which is 
illustrated in three views on this page, 
keeps the top piece clear of cumber- 
some permanent attachments and 
makes it easier to store in a small space 
when not in use. In addition, the 
hand screws are of frequent use in 
clamping together work that has been 
glued. 

Figure 2 shows how the hand screws 
are applied to the top surface of the 
bench for planing the 
edges of boards that 
are not too wide to 
be supported in this 
way. 


OR wider boards, 
the screws are 
placed so that the 
inner jaw of the hori- 
zontal one comes even 
with the edge of the 
bench (Fig. 3). Used 
in this way, the hand 
screws serve much 
like the ordinary vise. 
If the boards to be 
planed are long, the 
free end must have 
some means for sup- 
port; suggestions for 
providing this will be 
given later. When at- 
tached as illustrated 
in Fig. 4, the improvised vise serves 
well for ripping because the saw can be 
run down past the level of the bench. 
‘A bench stop made of wood will 
prove quite satisfactory for this type 
of bench. Such a stop will also help to 
keep down the cost to a minimum. It 
can be made by the common method 
of sawing a V-shaped cut in one end of 
a piece of wood and nailing it on the 
bench at the left-hand end. 


A little more (Continued on page 101) 
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Boy Can Butld This Boat 


Speedy Toy Motor Cruiser Run by 
Radio C-Battery—Costs Little 


By Freperick P. 


JST mention motor boats to a boy 

and see the broad smile that lights 

his face. That’s true, too, of many 

men, for there is something exceed- 
ingly fascinating about a toy motor 
boat that will run speedily under its own 
power. 

Of all the shop problems I have tried 
with boys in my manual training classes, 
nothing has been as popular as the mak- 
ing of motor boats. Personally I find 
the construction of a boat entertains me 
almost as much as it does the boys. 

“But it is a pretty hard job for anyone 
to make a fast, good-looking toy motor 
boat,” you may say. 

That depends. Some model motor 
boats are so elaborate that they call for 
the utmost skill of an experienced me- 
chanic, but the type of boat to be de- 
scribed in this article is so simple in'con- 
struction that it has been built repeatedly 
by boys of thirteen and fourteen years. 
Little skill in the use of tools is required, 
and any slight errors in measurements 
and fitting are not apt to do any particular 
harm. ‘The very fact that public school 


boys can build the model so successfully 
indicates that the boat can be made 


BERRIAN 


without difficulty in the average home 
workshop. 

One thing, however, you must have 
and that is a full size drawing of the boat. 
This you can make yourself, if you wish 
to take the time and trouble, by enlarg- 
ing the small drawings on page 92. That 
is a somewhat tedious and difficult task 
and you can save yourself the trouble by 
sending 50 cents to PopuLaR ScIENCE 
Montuiy, 250 Fourth Avenue, New 
York, for Blueprints Nos. 63 and 64 (see 
page 89). On these sheets all the parts 
are shown full size. 

The necessary tools are a nail hammer, 
screw driver, backsaw or handsaw, draw- 
knife, block plane, bit brace and 1% and 
l-in. auger bits; 4 and 3¢-in. drills for 
use in the brace or in a hand drill, if one 
is available; 1-in. we chisel, 1-in. 
gouge, fret saw or coping saw and blades, 
hack saw, soldering iron, small tin snips 
or old shears, pliers, oilstone, try-square 
and rule. Hand screws are an aid in 
gluing up the hull block and, of course, 
other tools may be used, if at hand. A 
good pocketknife will accomplish won- 
ders if skilfully used. 

The materials required are 3 pcs. clear 








Fou speed ahead! This 
toy motor boat, which is 29 
in. long and is driven by an 
electric motor, develops s 

enough to thrill the heart of 
any boy. It is something, too, 
that most fathers will "take 
pleasure in helping to build 
and operate. Blueprints are 
available, which show all parts 
full size (see list on Page 89), 


white pine 1144 by 67% by 28% in., ora 
sufficient quantity of pine of any other 
thickness to glue up into a block 4% in, 
thick; a strip of white pine 4% by 1 by 16% 
in. for the keel; a few small pieces of % 
and 5% in. thick pine and mahogany (or 
other hardwood) to make the decks, cabin 
and small fittings; 1 pe. white pine % by 
55% by 7 in. for the stand; 1 pe. 4% in. out- 
side diameter seamless brass tubing 17 
in. long; 1 pe. %-in. outside diameter 
seamless brass tubing 22 in. long; 1 pe. 
sheet brass of any gage from No. 18 to 
No. 22, 4 by 4 in.; toy motor of the 2 to 
4 volt type; 2 radio C-batteries (44% volt); 
2 flashlight lamps; 1 flashlight battery; 6 
brass grommets (14-in. hole); a 14-1. 
dowel stick 2 ft. Jong; 1 doz. brass screw 
eyes or screw hooks 1 in. over all and as 
fine as obtainable, and 2 ft. No. 12 or l4 
brass wire (for railing); 1 ft. 4% in. square 
brass rod (for propeller guard); 2 ft 
magnet or bell wire for battery connec 
tions; small brads, small brass screws aii 
glue. 


OR finishing the boat, very small 
amounts of shellac, red mahogany 
wood dye or varnish stain, and paint 
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prushing lacquer or enamel will be 
rus 


? BE decpest item of expense is the 
motor. The boys in my classes use a 

I] toy motor that costs less than $2. 
ai of them have kept the whole cost 
. Eaeinls within $6. In the average 
home workshop it may be possible in 
some cases to keep the cost even lower, 
hecause there are always odds and ends 
of lumber, paints, wire and the like, on 
hand, which can be utilized in this kind 
Fe cet is 414 by 67% by 28 74 in. 
The hull is made of three pieces of clear 
white pine, each 114 in. thick. Prepare 
the surfaces to be glued by scratching 
them with the teeth of a backsaw. The 
roughness makes a more secure glued 
joint. . ; 

The gluing is a most important part of 
the construction. If the pieces of wood 
are not flat so that the surfaces. come to- 
gether perfectly, or if the glue is of poor 
quality, or if it is not ap- 
plied properly, there is 
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just as if they had been glued. Then 
turn back the spindles one or two turns 
and lay the hand screws near where you 
are to do the gluing. This is to avoid 
any delays and the possibility of the glue 
becoming chilled. 

If you have no hand screws, you may 
be able to borrow some from a friendly 
carpenter. If not, you will have to devise 
some means of clamping the pieces to- 
gether. You can, for example, make a 
clamp by cutting from a heavy plank 
two pieces a little larger than the whole 
block is to be, and nailing short strips to 
them in such a way as to form a sort of 
crate, open at both ends, into which the 
boards may be slipped when they have 
been glued together. Have ready a num- 
ber of wedges that can be driven between 
the top of the glued-up block and one of 
the planks, to force the whole together 
very tightly. If you have a jack, you 
can arrange a device something like an 
old-fashioned letter press to force the 
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glued boards together. Indeed, very 
heavy weights would serve, such as a 
pile of stone paving blocks. In any 
event you must have some means of ap- 
plying pressure quickly and easily. 

Lay the surfaces to be glued on radia- 
tors or some other mild source of heat for 
about ten minutes before you apply the 
glue. If possible, get someone to help 
you so that the glue can be applied and 
the pieces clamped in position in the 
least possible time. 

Generally I use three clamps along one 
edge and two on the opposite edge, one 
between the first and second clamp, and 
the other between the second and third 
clamp. Allow the glued pieces to remain 
clamped at least 24 hours. 

After your block is ready, the first 
step is to draw a center line on the surface 
you have picked for the deck; do the 
same on both ends and the opposite sur- 
face. Then draw section lines I, II, I, 
IV, and V around the block in the posi- 

tions indicated on the 





danger that the joints 
will open when the in- 
side of the hull is being 
gouged out. I impress 
this pot upon every 
boy when he is ready for 
gluing and show him a 
spoiled model to empha- 
size what will happen if 
the gluing is not proper- 
ly done. 


ASEIN or waterproof 
glue is preferred by 
many for this purpose, 
but I have had uniform- 
ly good results with the 
best quality of cabinet- 
maker’s glue. First clean 
the gluepot of every trace 
of old glue; it should be 
as clean as if one intend- 
























blueprints or by the di- 
mensions on the plan 
view on page 92. Note 
also the perspective 
sketch of the marked 
block. These lines are 
important. 

You will now need a 
series of five cardboard 


Mr. Berrian (left) shows how 
to mark the position of the 
tiller lock plate. He is a 
manual training specialist of 
wide experience and has 
taught for years in the New 
York City public schools 








ed to cook food in it. Put 
insome flake glue, or cake 
glue which has been 
broken up into small 
pieces, cover with cold 
water and set aside to 
soak overnight. I gage 
proportions by filling 
the gluepot half full with 
cake glue and then filling 
the pot entirely with 
water. To heat the glue 
for use, place water in 














the outer receptacle or 
jacket of the gluepot 
and set over a small 
flame. In the absence 








of a regular gluepot, 
a double boiler may 
be used, or two cans, 
a small one for the 
glue and a larger one 
for the water. 

While the glue is 
being warmed, close 
all the windows in 
the room to keep out 
drafts and see that 
the temperature is 72 
egrees or more. 

Take five hand 
screws, if you have 














them, and clamp the 
pleces together, 


The cabin is not attached to the hull; it can be lifted off bodily to 
allow the power plant to be inspected and the batteries renewed 
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How to use a chisel in shaping the outside of 
the hull (above); gouging out the inside (left) 


templets to aid in testing the shape of the 
outside of the hull at the construction 
lines I, If, III, IV, and V. These templets 
are shown full size on Blueprint No. 64 
and on a reduced scale on page 92. 

Transfer the shape of the deck to the 
upper surface of your block from the 
blueprints or your own full size working 
drawing. Do this very carefully. If the 
curved line at the bow does not show 
clearly on the wood, bend a steel ruler 
or a thin stick to the required curve and 
mark it distinctly. 

Next lay out the lines on the edges of 
the block as shown on page 92. These 
also can be transferred directly from the 
blueprint. 

A great deal of time and hard work can 
be saved by taking the block at this stage 
to a woodworking mill and having it 
sawed on a band saw. My boys have this 
doneatanear-by (Continued on page 92) 
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LOORS are one 
of the greatest 
sources of house- 
hold care. They 
are scuffed and scraped 
like no other woodwork 
and the moment they are 
neglected, their scratched 
and dingy appearance 
becomes an eyesore. To 
keep them in condition 
is not particularly diffi- 
cult, but you must know 
just what to do and how 
to apply and preserve 
the various floor finishes. 
If your floor is of good 
material, comb grain 
pine, slash grain or quar- 
tered oak, maple, beech 
or birch, but has been 
more or less neglected, 
the most economical pro- 
cedure is to engage a con- 
tractor who has a motor 
driven floor sanding ma- 
chine. This work should 
be done preferably in 
the early spring before 
house cleaning has been 
started, since in spite of all care in de- 
signing the machines, dust is apt to find 
its way all over the house. This should 
not discourage you, however, since the 
temporary inconvenience of moving out 
of the rooms is more than offset by the 
sight of freshly surfaced floors. In nine 
cases out of ten, this treatment will pro- 
duce what is practically a new floor. 
The machine operator generally will 
cut across the room with a paper as coarse 
as No. 3 to get below the old finish and to 
true up the floor. Then the paper is 
changed to No. 1, run lengthwise of the 
floor to cut out the scratches from the 
first operation, and changed again to 
No. 0 or No. 00, which is used to produce 
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By Ratew G. Warinc 













Rubbing filler into the 
floor with a burlap pad 


a really fine machine polish on the bare 
wood. 

The owner should insist that the mop- 
board or baseboard moldings be taken 
up before the sanding is done and that 
all margins left by the large machine be 
carefully removed by a small hand sander 
or hand scraped and sanded true to meet 
the main surface. 

Any iron spots, ink spots or other 
stains may be removed by using a solu- 
tion of oxalic acid crystals, one ounce to 
a quart of hot water, applied to the spot 
with a clean scrubbing brush and allowed 
to dry. if the spot is not entirely bleached, 
treat it again after sanding lightly. 
When satisfactory, neutralize the acid 
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ow to Kefinish Your Floors 


Three Ways to Remove Old V. arnish-—Bleaching Stains 
with Oxalic Acid—Sandpapering—Applying Wood Filler 


spot by sponging with a table. 
spoonful of baking soda dis. 
solved in a pint of hot water 
To neglect this last treat, 
ment will often cause a pink 
spot to appear on the floor 
When the wood is dry, sand 
it smooth. 

If it is not expedient to 
machine surface a floor for 
financial or other rea. 
sons, two methods 
are available, one ys. 
ing a strong caustic 
solution, the other g 
varnish remover, 


N THE first in. 
stance, about two 
pounds of washing 
soda, soap powder or 
other cleansing prep- 
aration are dissolved 
in a ten-quart pail of 
hot water. Before 
starting to work, the 
hands should be 
rubbed with vaseline 
or covered with rub- 
ber gloves or old kid 
gloves previously dipped in warm but not 
hot paraffin to render them somewhat 
waterproof. Use a stubby old com 
broom to apply the caustic evenly toa 
strip ten boards wide, clear across the 
room, starting at the farthest point from 
the exit. 

Use the broom and No. 3 steel wool to 
loosen the old finish until softened clear 
to the wood. Before it has had time to 
dry, the old finish should be mopped up 
with plenty of clear water. Then wipe as 
dry as possible with a wrung-out mop in 
order to avoid getting an undue amount 
of water in the joints of the flooring 
This process should be continued untl 
the entire floor (Continued on page 1 





Old kid gloves dipped into warm paraf- 
fin will protect the hands from caustics 


The old varnish may be softened with 
caustic solution applied with a broom 


A weighted floor brush faced with No. 1 
sandpaper is used to smooth the 
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a top of three boards. 
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Graceful CGate-Leg ° fables 


Two Noteworthy Pieces 
of Furniture That You 
Can Construct Easily 


By Herman Hyjortu 


Instructor, Architectural Laboratory, 


Saunders Trades School, Yonkers, N. Y. 


HE gate-leg table is peculiarly well 
Tistiel to the modern home. It can 
be folded so as to take up a minimum of 
space, and extended quickly and with 
scarcely no effort when a larger table is 
needed. As the principles involved in 
its construction are simple and do not 
call for great manual skill, the making of 
gate-leg tables should prove of interest 
to the home cabinetmaker. 

One of the oldest types of tables, the 
gate-leg table dates back to about 1675 
in the period known as the Jacobean. 
During the latter part of that period, 
after the death of Cromwell and the 
restoration of the monarchy under 
Charles II, furniture was made lighter 
and more graceful in style, and several 
new forms, such as the gate-leg table, 
made their appearance. During suc- 
ceeding periods the gate-leg table never 
lost its popularity; today it is made in a 
great many forms, and is used for a 
multitude of home furnishing purposes. 

Of the two models illus- 
trated, that in Figs. 1, 4 
and 5 is the simpler. It con- 
sists of four legs, framed 
together as shown, two 
gates or swinging legs, and 


IRST cut the four legs 
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Fig. 1. Gate-leg table 
of slender dimensions 


sawed out on the band saw or with a 
turning saw and are smoothed. The 
four legs are joined to them by means of 
dowels. The bead showing at each of 
these joints is simply a thin board 
through which a hole for the dowel has 
been bored. 

Each gate consists of a tapered leg, to 
which a rail, 34% in. wide and 10 in. 
long, is joined. This rail is hinged in 
turn to a similar rail, 1414 in. long, which 
is screwed and glued to the rail joined to 
the main legs (see framing details, 
Vig. 5). The cabinetmakers of old cut 
the ends of these rails so 
as to form a hinged joint, 
called a finger joint or a 
knuckle joint, but a good 
deal of skill is required 
to make such a joint. It 
is recommended to hinge 
the rails with a piano 
(continuous) hinge. 

The upper ends of the 








and rails and join them 
as in Fig. 5. If it is 


swinging legs are notched 





desired to put a drawer in 
each end of the table, two 
narrow rails, instead of one 
wide one, are framed be- 
tween the legs at each end. 
The rails may be joined to 














(Fig. 4) to fit over the 
rails when the table is 
folded and to bring them 
flush with the other legs. 
Before the top is fas- 
tened, the gates should be 





the legs by means of mor- 





tise and tenon joints or IN CLOSED POSITION 


doweled butt joints. 


The shaped feet are 








IEW AF 


REAR VIEW OF TABLE 


PIVOT JOINT 
(GATE OPEN) 


Fig. 3. How the table appears from the 
Tear and details of the legs and gate 


Fig. 2. Highly decorative 
table of a very early type 


adjusted, so that they are 
level with the top of the 
frame both in the closed 
and open positions. 

The top consists of one 
piece 8 in. wide, which is 
screwed firmly to the frame and two 
pieces (the leaves), each 12 in. wide. The 
three pieces are joined by means of butt 
hinges, screwed to the underside. It is a 
good plan to glue a small piece of wood to 
the underside of each leaf to act as a stop 
for the gates. 

This table is suitable for a breakfast 
table or a card table. The choice of lum- 
ber and finish depends upon the purpose 
for which it is to be used, as well as the 
furniture which it has to match. 

Figures 2 and 3 represent one of the 
earliest types of gate-leg tables. The 
frame consists essentially of three legs 


One Is Designed After 
Triangular Model of 
an Early Period 


joined as shown in the shape of a tri- 
angle. ‘The two rear legs are squared to 
24% by 1% in., after which one of the 
1)4-in. edges is beveled to 45 deg., as 
shown. The two upper front rails are 
9 in. wide and 16 in. long. They, as well 
as the lower front:rails, are joined flush 
with the legs by means of dowels. The 
narrow, square molding is glued on 
afterwards. 

The gate is joined in between the two 
rear rails by means of a pivot joint (see 
the detail drawing, Fig. 3). The square 
parts of the leg having the pivot joints 
should be made a little longer to allow for 
cutting and trimming. A hole, about 
41% in. deep, should be bored in each end 
of this leg before it is cut, so as to make 
sure that the sides of the leg will be flush 
after it is cut and the pivot inserted. The 
two short pieces, 274 and 35% inches, are 
framed between top and bottom rails. 


HE other leg of the gate (the one that 

swings out) is notched top and bot- 
tom to fit into similar notches cut into 
the rails. The gate should be glued to- 
gether separately. It must be inserted 
in its place at the same time the table 
is glued together. 

The front of the legs is decorated 
with geometrically shaped pieces of wood 
glued on. The frontrailsareornamentedby 
line carving and a series of notches carved 
below the square molding. 

The top consists of two semicircular 
pieces hinged together. One of these is 
screwed to the frame of the table. The 
legs may be turned as shown or left plain. 
The turning, (Continued on page 104) 
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Fig. 4. Design suitable for breakfast or 
card table. Note details of top and gate legs 
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Bob Builds a Loudspea 
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He Has Few Tools and No Experience, but Turns 
Out a Neat and Mellow-Toned Instrument’ 


HEN I praised Bob’s new five-tube 

radio receiver, he was pleased, but 
he frowned as he looked at the loud- 
speaker. It was of the horn type and, 
judging from the style, must have been on 
the radio dealer’s shelf for two years or 
more. 

“ What do you think of that stovepipe?” 
Bob growled. “I say such things look 
better on top of the roof, don’t you?” 

“Why, it sounds pretty well,” I 
laughed. “Of course, a cabinet speaker 
might look better—” 

“The wife and I can hardly look at this 
ancient funnel any more,” lamented Bob. 
“We want a cabinet speaker, but I don’t 
see how we can afford the price right 
now.” 

“Why not make one yourself?” Tasked. 

Bob was eager to try his hand at it, 
particularly when I offered to lend him 
the working drawings of one I had made 
for $5.10. 

He bought a speaker unit like that in 
my cabinet and then set to work making 
the cabinet itself, which is shown in the 
accompanying illustrations. For this he 
found some half-inch gumwood boards. 
Of course, any other good, solid wood 
might have been used. 


HEN he had the ends and back 

done, he nailed the three parts to- 
gether; tried them to see if they had 
been assembled squarely; then made the 
base and screwed the frame to it so that it 
could be removed easily if that should 
become necessary. 


The throat section of the amplifying 
chamber was next made. Bob used 3¢-in. 
spruce for this and other parts of the 
interior, although he could have employed 
pine or basswood had it been more con- 
venient to get. 

While the small end of the throat was 
square, the large end was formed on a 
long angle, as shown in the drawings. 
Before nailing the last side in, he fitted 
a block (K) into the cavity, gluing it in 
place. When the glue was dry, he 
dressed down the block on top and 
added the last piece of the throat 
section, completely inclosing it. Next 
he bored a hole through the block to 
take the neck of the unit. 

He rounded one end of piece G and 





THROAT END OF 
AMPLIFIER 


BLOCK BORED TO RECEIVE 
NECK OF LOUDSPEAKER UNIT 


By Cueisea FRasER 







\\. 


At work on the throat section of the amplify- 
ing chamber. This was of *, in. thick spruce 


nailed it to the shortest section of the 
throat’s larger end, screwing the forward 
end to the cabinet. Then he screwed in 
piece F and glued the two pieces H to fill 
in above and below the mouth of the neck 
section. Pieces I and J were fastened at 
the forward right-hand end of the cabinet. 
The faces of the pieces F, G, and I were 
covered with felt, to reduce the excessive 
vibration of the wood. 

Bob made the top and bottom exactly 
alike, except that four feet 
(L) were attached under 
the corners of the base. ‘Two 
stop strips for supporting 
the grille were nailed in 
place, one to the top and 
the other to the base. 


How the loud- 
speaker looked 
when finished 


Most manufactured grilles 
are made of ply-veneer and 
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GRILLE 6x16" 


A plan view showing how the parts are placed and 
details illustrating the throat section and grille 


are fretted out with a scroll saw, As Bob 
had neither veneer nor scroll saw hed 
cided to try the stunt of using pe fi . 
heavy grade of cardboard and do . 
cutting with such tools as he had, 

After the cardboard had been cut to th 
proper size—614 by 16 in.—to fill in the 
open front of the cabinet framework he 
took pencil, compass and straighted ‘ 
and laid out his design. To do the cuttip 
he laid the cardboard upon a pea 
board and struck a 1-in. gouge upon all 
the curves, connecting the ares with chise 
and knife. This gavea surprisingly cleap. 
cut, smooth-flowing grille work, 


OB then stained the grille to match the 
color he wanted the cabinet to be 
When the stain was dry, he gave the card. 
board two coats of shellac on both sides, 
Next he glued a piece of figured silk to the 
back of the grille. 

Now he bored a 3¢-in. hole through the 
back of the cabinet, so the unit cord could 
pass outside, and fastened down the top 
with brads, which he set and filled with 
sawdust and glue. He proceeded to give 
the entire woodwork a good sanding. ll 
rubbing was done in a direction paralled 
to the grain of the wood. 

After applying a coat of penetrating 
wood stain, he let it dry and then gave 
the cabinet two coats of shellac. He lightly 
sanded down the last coat of shellac with 
No. 000 sandpaper and applied two coats 
of furniture wax, which he rubbed toa 
soft luster. 











A cutaway view of the loudspeaker to show 
the simple arrangement of sound passages 











Bill of Materials for 
a Cabinet Loudspeaker 
The finished size of the pieces are as follows,all 
dimensions being in inches: 
Part Pieces zr. WwW. L. 
A 2 V4 6% 8 
B 1 15 64 15 
c 2 15 9 17 
D 2 3% 2% il 
EI 1 36 34 il 
10g 1 34 3 8 
F 1 36 6% 4 
re 1 3 Z 6% 114 
H 2 84 114 5 
I 1 84 6% Hs 
Mf 1 36 2% 6} 
K 1 13% 13% V% 
ie 4 8% 114 Np 
a 
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This portable electric drill is a 
beautiful tool to handle—and to own 


The uses for the new Millers Falls Electric Drill are almost unlimited. It is 
designed for rough work and fine work. Its speed and precision are not 
daunted by any building material, metal, tile, or wood. 

The Millers Falls Electric Drill is made to meet the requirements of the 
shop, the garage, and the amateur who likes the “heft” of a fine powerful 
tool and the kind of work it does. Check over the specifications below and 
make note that you want to see the new Millers Falls drill the next time 


you are down town. 


Specifications: Portable Electric Drill No. 414 


MOTOR; Universal—operates on D. C., or on A. C., 
up to 60 cycles SPEED, No load 1800 R. P. M. 
1.2 Amps + CAPACITY, o-'4 in. in steel, 0-5% in. 
in cast tron, 0-% in. in wood + Furnished for 110 
or 220 volts + Jacobs heavy duty chuck + Heat 
treated alloy steel gears Ball thrust bearing 
on spindle Armature mounted on high grade 
ball bearings Automatic switch mounted in 
handle + Armored attachment plug + Alu- 







minum housing efficiently ventilated - Pig-tail 
brushes {not usually found in drills of this 
size}, easily replaced from outside without taking 
tool apart + Grease lubrication throughout - 8 
feet best quality rubber covered cord furnished + 
Spindle offset for close boring—'% in. from out- 
side of housing « Weight 5% lbs. net + Overall 
length 12 in. Packed one in a heavy cor- 
rugated box + PRICE + 110 Volts, $30.00. 


MILLERS FALLS 
TOOLS 


IS] This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 





MILLERS FALLS, MASS. 
CHICAGO, 9 SOUTH CLINTON STREET 














§ = Our Viking 
‘Takes Shape 


If You Haven't Started the 
New Model, Begin Now 
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Ship 





By Carrain E. Armitace McCann 


“From the ship seek swiftness.” 
—HOVAMOL 


EADERS who have followed the 
instructions given last month 
for making the hull of a Viking 
ship model will have already 

realized that it is indeed a swift craft we 
are building. This will be even more 
evident when we get the gunwales on, 
which we shall now proceed to do. 

Those who missed the first installment 
can catch up without any difficulty by 
sending for PopuLAR ScrENCE MonTHLY 
Blueprints No. 61 and 62, which contain 
full size drawings (see page 89). 

We are building a battleship such as 
might have been given by a Norse king 
to one of his sons. She would have been 
fast and seaworthy, therefore beautiful in 
shape. She would also have been carved 
and gilded quite elaborately. 
why, without departing from historical 
accuracy, we may make 
a picturesque model. 


HE gunwales are 

cut from two pieces 
of white pine \ (or, 
better, 34) by 1% by 
20% in. Before cutting 
the strips to shape, bend 
them around the hull on 
the outside, holding them 
in position with small 
metal clamps or spring 
clothespins, as shown in 
one of the photographs. 
With a sharp pencil 
mark the top edge of 
the hull on them. Draw 
a line about 3% in. below 
this. This line may well 
be rather closer to the previous one amid- 
ships than at the ends; it is shown dotted 
in part on the drawing on page 96. 





After the gunwaies have been glued and clamped to the hull, 
the joint is made doubly secure with % in. long bank pins 


That is 


Shave the gunwales to this line, lay 
them along the hull again and cut the 
ends to a sharp bevel so that they fit 
snugly against the uprights. Mark the 
top edges but do not cut them. Glue 
along the upper edge of the hull and the 
lower edges of the gunwales, clamp them 
in place, and nail to hull, stem and stern. 

It will probably be found that they will 



















How the sheer or curve of the hull is transferred to the gunwale stock 
and how delicate parts are pinned together with the aid of pliers 


fit more snugly at the ends if their lower 
edges are tapered a bit thinner at the 
ends. Put a small piece of soft wood 
vertically over the ex- 
treme ends, under the 
clamps, to get a very 
tight fit without splitting 
them. Nail them to the 
hull in about six places 
along their length. This 
is best done with 4 in. 
long bank pins; these are 
obtainable at a station- 
ery shop and are very 
useful in all model mak- 
: ing, because they are 
it finer than any nails. 
Holes should always be 
drilled to start them; 
this may be done with a 














Fitting the ribs in Place 


fine twist drill, such as jewelers use or 
with the smallest size of steel crochet 
needle with its hook filed off to a chisel 
point. The latter is not easily broken, 
Carefully remove the end clamps and 
nail those parts to the uprights; 34-in, 
flathead nails are best here, but pins wil 
do. Where the rounded heads of the pins 
are likely to project, it is a good idea to 
rub them flat on a file 
before using. Any pin 
points that _ project 
through the hull should 
be snipped off and 
clinched, by holding 
some such thing as the 
flat head of a nail set 
to the point and 
ping the pinhead. 


O NOT bore the 
holes for the oars 
yet. 

The top edges of the 
gunwales can now be 
shaved down to their 
marks. Be very careful, however, 
that both edges are of the same height. 
This is ascertainable by placing the 
model dead upright (perhaps by 
gripping the keel in the vise) and 
stretching a long narrow straightedge 
across the bulwarks. 

This is not quite the correct con- 
struction of the gunwales. In the real 
ships the planking came right to the 
top edge and on it were two thicker 
strakes, one to arry the beam ends 
and the other the oar ports, but the 
method suggested here gives us about 
the same effect and is easier. 

It will be noted that this ship hasa 
great sheer, by which is meant that it 
is low amidships and high at the ends 
Ships with a big sheer are the driest when 
the waves are high. These ships are the 
first known that had to combat really 
stormy weather, because their predeces 
sors of the Mediterranean never él 
countered anything like the heavy weath- 
er of the northern oceans, and always ral 
for port when the weather became 
threatening. 

The story of how the Norsemen learned 
to use this sheer will probably interest 
those making the model. It is related that 
the devil taught a shipbuilder that-extra 
seaworthiness could be obtained by the 
big sheer, but stipulated that he should 
have every seventh ship that was t. 
The ship owner prospered, but forgot 
keep count, with the result that his 
children and (Continued on page 9) 
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Corner Cabinet for 


Breakfast Room 
By Haron P. Srranp 


CORNER cabinet to display one’s 
Acvorite set of dishes is a very useful 
addition for that ever-popular nook, the 
breakfast room. The cabinet illustrated 
is attractive, takes up little room, and 
also has a convenient drawer for silver. 
The material is kiln-dried whitewood. 

The two sides are first prepared. Both 
are 6 ft. 34 in. in length; one is 14 in, 
wide, the other, 
1434 in. The 
surface is 
smoothed with 
plane, scraper, 
and sandpaper. 
Lines are 
squared across 
both pieces, as 
indicated in the 
accompanying 
drawing, and 
rows of holes 3% 
in. in diameter 
are bored at the 
intersections for 
1%-in. No. 10 
flathead screws. 
These holes are 

This charming piece Carefully coun- 

requires little space | tersunk so that 

the screws will go 
in flush. The other holes are for the screws 
used to hold the shelves in place. 

Seven shelves are required, one of 
which goes at the extreme top, flush with 
the edges; its front edge is concealed later 
by the cornice molding. On this shelf, or 
filling piece, is placed the top, which pro- 
jectsequally—about 54 in.—beyond front 
and sides. 

When the case has been screwed to- 
gether, a molding about 44 by % in. is 
bent around against the piece immedi- 
ately under the top. If the curve cannot 
be obtained without breaking the stock, 
make a series of saw cuts about 34 in. 
apart halfway through the molding from 
the back and (Continued on page 109) 
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How the two side Pieces, the seven shelves, 


the top and the curved drawer are shaped 
eee: 
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“YANKEE” Drills 


81 


where others can’t 


ONDERFUL thing to have tools that will 

do jobs in the easiest, shortest way ! 

With the drill on the left, you shift from high speed to 
slow, at a finger-touch. Avoids jamming in drilling 


through. Saves drills. 


At the right is shown a ratchet drill that drills contin- 
uously in tight places where crank can be moved only to 


and fro. 

No. 1435.—“ Yankee” Hand Drill 
with Two Speeds, changed instantly 
without removing drill from work. 
Length, 11 inches. Weight, 1 lb. 3 oz. 
Three-jaw chuck. Holds round-shank 
drills up to 14 inch. 

No. 1530—“ Yankee” Ratchet Hand 
Drill. Five Ratchet Adjustments, in- 
cluding ‘‘ Yankee” Double Ratchet for 


continuous drilling in 
close quarters. Length, 
10% in. Weight, 114 




















Ibs. Three-jaw chuck. PLAIN 
Capacity, 14 inch. 
ie LEFT HAND 
T* RATCHET \\ & 
arene . RIGHTHAND w 
RATCHET 2 
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Try Them 


Look for these drills on the ‘“‘ Yankee” 
Demonstrator, on your hardware dealer’s 
counter. Try them and see how slick they 
work in your own hands. 

“‘Yankee’’ on the tool you buy means 
the utmost in quality, efficiency and 
durability 
Dealers Everywhere Sell ‘‘ Yankee” Tools 


Spiral Screw-drivers Ratchet Tap Wrenches 
Ratchet Bit Braces Automatic Feed 
Automatic Push Drills Bench Drills, Vises 
Ratchet Breast Drills Removable Base, etc. 


i SS ) 


Write us for 
“YVankee” Tool 
Book, showing all 
the “Yankee” 
metal-drilling, 
wood-boring and 
screw-driving 
lools. Free. 





NorTH Bros. MFG. Co., Philadelphia, U. S. A. 


“YANKEE TOOLS 


Make Beller mechanics 


© This seal on a radio, tool or oil burner advertisement signifies the approval ot the INSTITUTE OF STANDARDS. See page 8. 
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Hints on Using Lathe Tools 
Grinding and Setting Them to Do Plain Turning 


By Apert A. Down 


Consulting Engineer 


- AY, Harvey,” remarked 
Bill Simpkins _confiden- 
tially to Smith, the young 
machinist, “I hear Tom is 

going to quit the foreman’s job 

after awhile and go to raising fruit 

and chickens out on his farm. Did 

you hear anything about it?” 

“No, I didn’t,” Harvey replied 
in surprise. “I thought Tom was a 
fixture. He’s been here over thirty 
years.” 

Harvey kept the matter in mind 
and when he saw Grimes, the effi- 
ciency engineer, a little later, ven- 
tured the daring question he had 
been revolving in his mind: ‘Do 
you think I would stand any show 
of getting Tom’s job when he gets 
through, Mr. Grimes?” 


“Do you think you could handle 
it, Harvey?” countered the amused en- 


gineer with a smile. 


“Well, I think I could make a good 
bluff at it anyway, and I believe I could 


do as well as any other 
man on the job. What 
would you say?” 

“To tell you the truth, 
Harvey, you have not as 
yet the necessary experience 
to handle the work and the 
men. You have the right 
spirit and the makings of a 
fine mechanic in you. What 
you must do is to keep on 
studying. Learn all you 
can about shop methods— 
about tools and machines. 
Then you may be able in 
time to handle the job of 
assistant foreman and I’d 
surely be pleased to recom- 
mend you for promotion.” 


*“ ALL right, Ill do it, 

Mr. Grimes, and 
thank you very much,” re- 
sponded Harvey, although 
he could not conceal the 
disappointment in his tone. 





Fig. 1. Tool mounted with so much 
overhang as to cause bad chattering 





Fig. 2. The same diamond point 
tool correctly set with little overhang 
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Harvey stopped work to ask Mr. Grimes, the efficiency engineer, 
if there was any chance for him to be promoted to foreman 


now,” Harvey said when they were com- 
fortably settled, “is more about turning 
tools—how to get better production.” 
“To work properly,” the engineer be- 
gan, “turning tools should separate the 


Fig. 5. A tool set as 
viously would dig into the work; 
the right position is below center 


MALL AMOUNT OF 
OVERHANG 





That evening Harvey 
alled on Mr. Grimes at his 
aome for one of their fre- 
quent talks about shop 
work. 

“What I want to learn 





Fig. 3. The 


for roughing 


A 
cuts on steel = CLEARANCE 
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* Fig. 4. Round nose tool for iron 
(A), a better form (B), and tool 
for both facing and turning cuts 








Fig.6. The 


grinding a tool 
to turn steel 


chip from the work with the least 
possible resistance and without any 
chance of chatter. If you will re. 
member, Harvey, that the way you 
hold a tool is almost, if not fully, 
as important as the way you grind 
it, you will have taken one step in 
the right direction. 


Sees at this sketch (Fig. 1). The 
tool A is the ordinary diamond 
point variety held in a tool post 
B and working on a bar of steel C, 
The overhang D is very important, 
as the tool is unsupported for all 
that distance. As you start cut- 
ting, the tool springs in the direc. 
tion of the arrow and takes a posi- 
tion as shown by the dotted lines, 
This is certain, of course, to cause 


a bad case of chattering.” 


**Well, I would never set a tool with 


an overhang like that,’ Harvey said. 


“IT know it, Harvey, but suppose you 


were making a roughing cut as in this 


case (Fig. 2). You would 
E use a diamond point tool set 
44 about as shown, wouldn't 
ih you?” 

** Yes, I suppose I would,” 
c| answered Harvey. “Would- 
n't you do the same?” 

“No, I shouldn't use 
that kind of a tool at all, 
unless for a very light cut. 
I would grind a tool as 
shown here (A in Fig. 9), 
keeping the face angle fi- 
teen or twenty degrees and 
the clearance only about 
five degrees. I would not 
grind it away as shown by 
the dotted line B, neither 
would I use a face angle of 
thirty degrees as at ¢. 
With a long face angle you 
would have to use a mu 
finer feed because the width 
of the chip would be greater, 
as you can easily see in the 
sketch.” 

(Continued on page 112) 
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Shop Methods Depart 
ment, on pages 108 to 117. 
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“Sorry, but I 


never lend my Starretts”’ 


Whether it’s for the day’s 
work or for those thousand 
and one odd jobs ’round the 
house, or garage, men who re- 
ally appreciate fine tools value 























Starrett 
Combination 
Square 


No. 94 é 


oe 


Starrett 


their Starrett Tools above all Pisa i 
others. They have learned that ‘tas 
when a tool bears the name No. 530 / Starrett 


Pocket 


cain Starrett it’ll do its f | sseeagee Pe sis 9 


Nail Set job a bit better and keep on Screw 
No. 265 doing it longer. Driver 
= } age No. 560 


Here are six Starrett Tools that 
most every man finds useful. Ask 
your tool dealer to show them to 
you. And write us for free copy of 
Catalog 23W describing and illus- 
trating these and 2200 others. 





Starrett 


Universal \ 4 
Scraper THE L. S. STARRETT CO. Starrett x 
No. 194 World’s Greatest Toolmakers Hack Saw 

: Manufacturers of Hacksaws Unexcelled Fr ame 
Steel Tapes—Standard for Accuracy © No 1 46 


ATHOL, MASS. 
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Pocket Gen 
A sturdy 
dependable watch 


OUR time is valu- 
able; you want to be 
prompt; you need a 
watch you can depend on. 


Pocket Ben tells the 
truth about starting time, 
meal-time, bed-time. 
Carry him wherever you 
go. He’s as sturdy as 
he’s good-looking. 

Pocket Ben is Big Ben’s 
little brother. ‘““Westclox’’ 
on his dial stands for good 
time-keeping. 

Sold everywhere for 
$1.50. With luminous 
night dial $2.25. 


WESTERN CLOCK 
COMPANY 
La Salle, Illinois 
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Few Tools Are Needed to Build This 
Attractive Garden Seat 


By Kennetu R. LaVoy 


garden or in a shady spot on the 

lawn, a garden bench looks decora- 
tive and is especially inviting and restful 
after a tilt with weeds or lawn mower. 
The writer recently built one that he 
thinks will be deemed attractive, and 
submits it herewith to his fellow work- 
shop enthusiasts. 

The simplicity of construction brings 
the bench within the ability of the worker 
with a limited number of tools. It can 
be built by using only the following: 
cross cut and rip saws; smoothing, jack 
or jointer plane; hammer and _ screw 
driver; 4-in. chisel and to 1 in. chisel; 
keyhole or coping saw. 

White pine or cypress is a good wood to 
use. Two thicknesses are sufficient— %4- 
in. stock for the sides, seat and 
back pieces, and 4-in. stock 
for the splats in the back. If 
possible get stock of sufficient 
width to avoid gluing pieces 
together, which is rather diffi- 
cult unless one has a pair of 


Pena: conveniently near the flower 


2" SQUARES | 


ew garden js 
More inviting for a 
AEE comfortable bench 


ae 


the line of the curve about 1 in. apart. By 
watching the grain of the wood the curve 
then can be cut out with chisel and mallet. 

Lay out the shape of the trees and cut 
them out carefully. Use scrap stock for 
the cleats and fasten them on with screws, 

The back follows in order of difficulty. 
The 1% in. deep dado or groove to hold 
the splats can be planed out with a univer- 
sal plane, but it can also be done satis- 
factorily with a 4%4-in. chisel. The splats 
are 3 in. wide and should be beveled about 
V4 in. on each front edge. 

Next get out the seat, front rail and 
lower stretcher. 

In assembling, nail the seat in place 
first. In driving the nails do not drive 
them straight in, but slant them, as they 
will not hold (Continued on page 85) 
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furniture clamps. 
Saw and plane the sides to 























the required dimensions and 2 
lay out the curves by means of \ 
squares drawn lightly on the i 
wood. If a band saw is not __ ji!’ 
available, the curves can be a 
cut with the use of saw and Mit 


chisel. When the chisel is to be 
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used, cut as close to the curve i! Hilti 
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as possible with the cross cut 
and.rip saw, then make a series 
of saw kerfs at right angles to 





The end view and half the front view of the garden 
seat, and details of the back and the large tree design 
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Outdoor Plant Stands 
Are Easy to Build 


OXES filled with growing plants and 
vines are picturesque additions to the 
home grounds. Many types of stands 
may be made for this purpose and three 
especially simple ones are illustrated. 
Cypress is one of the best woods for 
ant stand boxes because it is so little 
subject to decay. It may be stained and 
then finished with spar varnish or with 


Three types of plant 
stands for the garden 


shellac. If the wood 
is not free of defects, 
however, it is best 
to fill all the cracks 
with white lead put- 
ty and apply several 
coats of paint. 

One of the stands 
illustrated supports 
an old tub, which has been painted dark 

n. Cheese boxes and other boxes may 
be used in the same way, but they should 
be reinforced with extra nailing and lined 
with galvanized iron. Long boxes with 
tapering sides and ends are always satis- 
factory and are not much more difficult to 
make than the more commonplace rec- 
tangular ones. The illustrations will 
suggest various ways of constructing the 
standards. —MatrHew Mck. Wricur. 





Attractive Garden Seat 
(Continued from page 84) 


The rail is nailed to the sides and also to 
the seat. Then the stretcher is fastened. 
The lower piece of the back is beveled 
to give the back the right slant and nailed 
in place. ‘Turn the bench over and nail 
the seat to this piece. Insert the splats, 
put on the top piece, and nail securely. 
The bench should now be firm and 
solid. However, if the nailing is not 
thought adequate, the bench may be 
further strengthened by the addition of 
two angle irons screwed tightly in place 
on the top side of the stretcher. The pro- 
yections where the lower tree forms the 
legs of the bench may be reinforced by 
thin cleats nailed or screwed on inside. 
To fiiish the bench, shellac all knots 
a give a priming coat of the desired 
paint. Then putty the nail holes and any 
Checks or cracks. ‘Two coats of good out- 
Side paint should be applied before put- 
ting the bench into service. As the writer's 
me is trimmed in sage green, he finished 


the bench in the same color. 





securely if driven straight in the end grain. | 
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‘To Satisfy Yoursel 


Let us show you that the claims men make 
for this unique shaving cream are true— 
accept 10-day tube to try 


GENTLEMEN: 


You've heard men advance some 
pretty broad claims for Palmolive 
Shaving Cream. Claims which 
make your present favorite take 
second place. 


Let us show you that the claims 
men make for this unique shaving 
cream are true—accept 10-day 
tube to try. 


Palmolive Shaving Cream em- 
bodies the expressed desires of 
1000 men who were asked to name 
their supreme desires in a shaving 
cream. 


It is different in 5 major ways 
from any other shaving prepara- 
tion you have ever used. fae by 
the makers of Palmolive, the 


THE PALMOLIVE COMPANY (Del. Corp.), CHICAGO, ILL, 


To add the final touch to shaving luxury, 
we have created Palmolive After Shaving Talc 
—especially for men. Doesn't show. Leaves 
the skin smooth and fresh, and gives that well- 
groomed look. Try the sample we are sending 
free with the tube of Shaving Cream. There 
are new delights here for every man. Please let 
us prove them to you. Clip coupon now. 
Price, 35¢ 


@ This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


world’s leading toilet soap, 60 
years of soap study stand behind it. 


These 5 advantages 

1. Multiplies itself in lather 250 
times. 

2. Softens the beard in one min- 
ute. 

3. Maintains its creamy fullness 
for 10 minutes on the face. 

4. Strong bubbles hold the hairs 
erect for cutting. 

5. Fine after-effects due to palm 
and olive oil content. 


Just send coupon 
Your present method may suit 
you well. But still there may be a 
better one. This test may mean 
much to you in comfort. Send the 
coupon before you forget. 



















10 SHAVES FREE 


andacanof Palmolive After Shaving Talc 
Simply insert your name and address and mail to Dept. B-1321, 
The Palmolive Company (Del. Corp.), 3702 Iron Street, Chicago, 
Ill. 

Residents of Wisconsin should address The Palmolive Com- 
pany (Wis. Corp.), Milwaukee, Wis. 





(Please print your name and address ) gyit 
Gesseceseeaaacea 



























Strop a NEW blade 
and give yourself 


a barber’s shave 


A barber gives you a good shave 
because he has a good razor and 
because he strops it each time 
before he uses it. 


The stropping is very important. 
The best old-fashioned razor made 
wouldn't be worth a whoop unless 
it was stropped regularly. 


Safety razor blades are made of no better 
steel than the old-fashioned razor. They 
need stropping to make them the equal 
of the barber's razor. 


That’s easy with a Twinplex. The action 
is quick and automatic and the results cer- 
tain. The cutting edge of a brand NEW 
blade \.uen stropped is improved so 
much you'd hardly recognize it. 

Mr. Goeth has tried it and knows: 
“Your stropper is the first thing I have 
found that takes the PULL out of a safety 
razor, makes a safety razor shave equally as 
well as a straight razor. I frequently find 
new blades which are 
unfit for shaving 
even one time, but the 
“Twinplex” over- 
comes this and gives 
me shaves as smooth as 
my barber can give.” . 


(Signed) ArthurC.Goeth,San Antonio,Tex , 


And that’s not all. A stropped blade lasts 
longer. You'll spend much less for blades. 


Stropped NEW Blade Free 


Name your razor and we'll send you, free, 
a NEW blade stropped on a Twinplex. 
We would like to show you what real 
shaving is. 

All dealers are authorized to sell you a 
Twinplex on 30 days trial. If after four 
weeks of marvelous shaving you are willing 
to forego the comfort and economy you 
have enjoyed give up your Twinplex and 
get back your money. If you can’t find the 
model you want, write us. 


TWINPLEX SALES CO. 


1758 Locust Street, Saint Louis 
New York Montreal London Chicago 


winple 


troppers 
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Two-Way Block Systems | 
for Model Railways : 


N OUR December issue there appeared 

an article showing how to make an 
automatic block signal system for model 
railways. The diagram and instructions 
gave constructional details and wiring 
directions for a system that would work 
with the trains 
running in one way 
only. A prize of 
$5 was offered for 
each of the meth- 
ods showing how 
to make the sys- 
tem work in both 
directions by 
means of electric 
switches that 
were deemed by 
the judges to be 
worthy of publica- 
tion. 

Hundreds of 
entries were re- 
ceived giving 
methods of solving 
the problem in almost every conceivable 
manner. From among these, the dia- 
grams shown in Figs. 1, 2 and 3 have been 
selected. 

Many variations of the hand-operated 
electric switch were submitted, ranging 
all the way from complicated meth- 
ods employing eight-pole, double-throw 
switches to the simple and _ practical 


Fig. 1. A simple and 
practical circuit con- 
tributed by Lee C. 
Evans of Cleveland, 
Ohio. Note the two- 
point control switch 





















































Fig. 2. Marvin Moore, of St. Joseph, Mo., 
makes use of an electrically operated switch 


circuit shown in Fig. 1, which was de- 
vised and sent in by Lee C. Evans of 
Cleveland, Ohio. 


Essentially, the circuit of Fig. 1 is the 


same as the original one-way diagram ex- 


cept that a simple two-contact switch has 
been added on the baseboard of the auto- 
matic controller, as well as another bind- 


ing post and two extra track contacts. 


Passage of the locomotive over con- 


tacts W or Z will allow current 
to flow through magnet B and 
close contacts D and E, which 
will light the green signal and 
send current to insulated third 
rail section O. The two-contact 
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direction of train travel so that ei 
tact X or Y will be ready to cond ea 
through magnet A and cut off the Contes 
to third rail section O and light the 
lamp. You will note that throwing ¢} 
switch in the direction of train travel mS 
sults in connecting the 
one of the two Contacts 
X or Y which is at the 
far end of the insulated 
section as determined 
from the direction of 
train travel. 
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Contacts W and Z should be placed at 
equal distances from insulated section 0, 
so that the following train will have 
passed W or Z, unless it is so far behind 
that the first train has passed over the 
other contact and thus opened the block. 

Walter Gibson, also of Cleveland, Ohio, 
sent in the simplest diagram for an auto- 
matic system that requires no extra 
switches whatever. It is shown in Fig. 3. 
In this arrangement, two insulated sec. 
tions marked O and OO are employed 
in conjunction with three track contacts, 
Assuming that contact Y is closed, a 
train approaching in either direction will 
pass over the insulated section and runon 
to the permanent live section in between. 
When it reaches the center of this section, 
it strikes contact B, thus cutting of 
current from both the insulated section 
in front of it and the one behind it. Both 
these sections will remain dead until the 
first train has passed to the end of the 
center section, where it strikes either A or 
C, depending on which direction it is 
traveling, whereupon the current flow to 
section O and OO will be restored, allow- 
ing the first train to get out of the block 
and the following train to enter it. 

This system, while simple and ingeni- 
ous, is not to be recommended for small 
track layouts, because of the 
space taken up by two m- 
sulated sections and the need 
for making the center live 
section long enough to affords 
sufficient time interval to block 
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Fig. 3. No extra switches are needed for the automatic system contributed by Walter.Gibson 


of Cleveland, Ohio. 


He makes use of two insulated track sections and three track contacts 
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a — 
A“Comicull”’ Fly with 
Maple Seed Wings 


By F. CLarKE HuGuHEs 














Winged seeds of maple trees will serve for 
constructing many curious insect models 


HIS fly is made from a clothespin, 
a. maple seeds and six lengths of 
electric bell wire. ‘The legs are placed in 
holes in the body and, like the wings, are 
fastened with glue or sealing wax. A coat 
of clear varnish or shellac is applied to 
stiffen the wings. 





Two-Way Block System 


(Continued from page 86) 


the following train. In addition, it may 
fail if the following train is too close to 
the train in front, as the rear train is likely 
to coast over the end of the insulated 
section. However, it will work perfectly 
onalarge layout if the difference in speed 
between the trains is not too great. 

Curiously enough, a modification of 
this system, with two B contacts, one near 
contact A and the other near contact C, 
was sent in by many readers. The extra 
contact should overcome theoretically the 
objections to the system of Fig. 3, but 
the extra contact would make the sys- 
tem unreliable because the contact rollers 
on individually lighted passenger cars 
might throw the switch after it had been 
set by the locomotive. 

Of the diagrams showing an electrically 
operated switch to change the direction 
of operation, that submitted by Marvin 
Moore of St. Joseph, Mo., certainly is 
ingenious and simple for this type of con- 
trol. Figure 2 shows the wiring arrange- 
ment. As you will note by following out 
the wiring, track contacts A and F operate 
the left-hand automatic switch so that a 
locomotive approaching from either direc- 
tion automatically shifts the connections 
to the blocking contacts C and D to put 
the correct one in circuit for the direction 
of train travel. . This system automati- 
cally accomplishes the results obtained 
by the hand-thrown switch of Fig. 1. 

Many diagrams were submitted that 
showed automatic operation with switches 
fitted with from eight to sixteen con- 
tacts on the moving arm. While such 
systems might work, the amount of power 
s rather limited with alternating current, 
and it would be an exceedingly difficult 
matter to get the magnets to work a 
switch arm with so many contacts. 























---to Less Than 
a Hair’s Breadth 


The measured thickness of a hair is about 
two thousandths of an inch—twice the 
tolerance allowed in grinding pistons for 
many fine automobiles. 


i hair accuracy is required in making 
the modern motor car. On the careful 
fitting of many parts depends the proper 
performance of the complete machine. 


Every working day, in the hands of prac- 
tical mechanics all over the world, Brown 
& Sharpe Tools are used in doing accu- 
rate work—work where a variation of one 
thousandth of an inch is all that is allowed. 





These accurate 
tools are described 
in our Catalog No. 
30 which will be 
sent to you on 
request. 


DEPT. PS 


BROWN & SHARPE MEG. CO. 
Providence, R.L, U.S.A. 
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TOOLS’ - 


“World’s Standard of Accuracy” 


tie! 
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When You Grit Your = 


Teeth and Heave ~You = 


count on cooperation from a 


TRIMO 


ForTRIMO’S 
teeth are always 
ready to take 
hold for the 
hardest pull. 
TRIM O 
Wrencheswill 
will not slip or 
break. 

If the jaws be- 
come worn, new 
ones are eas- 
ily inserted. 
That is one 
of TRIMO’S 
special fea- 
tures. Anoth- 
eris the NUT- 
GUARD 

that keeps the 
wrench adjusted 
when you lay it 
down. And an- 
other feature is 
it STRONG 
FRAME of pressed steel 
that will not break. 


Eight sizes with steel 
handles—from 6 to 48 
inches. 


Four sizes with wood 
handles: 6, 8, 10 and 14 
inches. 


Other rugged members 
of the TRIMO family are 
the famous TRIMO Mon- 
key Wrenches, the fast cut- 
ting TRIMO Pipe Cutters 
and the husky TRIMO 
Pipe Vises. 


They must all stand se- 
vere testing in our inspec- 
tion department before 
they can go out wearing 
the TRIMO name. 













For Sale by Hardware, 
Plumbing and Mill 
Supply Stores 


Send for Catalog of 
TRIMO Tools 


© 


TRIMONT MFG. CO. 


Roxbury (Boston), Mass. 


America’s Leading Wrench Makers for Nearly 
Forty Years 
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Sharpening, Cleaning and 


OW is the time to fix the lawn 
N mower, hose and gardening tools 

and forestall those sudden breaks 
which always come at “just the wrong 
time.” 
First, the lawn mower. It is sure to 
need a good oiling. Use a heavy cylinder 
oil, such as for motors; light oil doesn’t 
stay “put.” If the mower runs hard, try 
flushing the wheels out with kerosene, 
pouring it into the circular opening and 
draining into a dish pan. Now run the 
mower a few yards, and then oil thor- 
oughly. 

When the mower is dull or out of ad- 
justment, it leaves 
ridges and uncut 
grass. The blades 
and bottom knife 
can be lightly and 
very carefully 
touched up with a 
fine file. Another 
method is to re- 
verse the driving 
pinions so that the 
mower will run 
backward and ap- 
ply grinding com- 
pound on the cut- 
ter bar. This was 
described in the 
May, 1926, issue of 
PopuLar SCIENCE 
Montruty. If the 
mower is thor- 
oughly dull, it is best to send it to an 
expert to be sharpened. 

Sometimes the bottom blade gets out 
of line and the revolving knives fail to 
shear along the edge. The bottom blade 
can be reset, usually by loosening one 
screw and tightening another at each side 
of the machine. 


VERY second or third season the 
mower should be sharpened, ad- 
justed and generally overhauled, but 
choose a shop where there is a machine 
for properly grinding the revolving knives. 
The chances are that your hose needs 
attention. Connect it to a tap and close 
the nozzle tightly; holes or thin places 
will show by spurts of water or damp 
places. Ordinary leaks can be fixed with 
friction tape, wound tightly with about a 
three-quarters overlap, and doubled. 
Coat the winding with shellac. 

While very bad holes can be mended 
with tape, it is better to cut out the rotted 
parts and insert an inner sleeve, first put- 
ting on some shellac. Be sure to get the 
right size of sleeve for your hose. Work 
it halfway into one piece, insert it into 
the other end of the hose, and finally 
fasten with regular hose clamps, one on 





How to Fix Gardening Tools 


Repairing a Hose—Rakes, Hoes and Spades 


By Rosert S. Lewis 





At the beginning of the season the lawn mower 
should be overhauled and thoroughly cleaned 


ie 


Oiling Lawn Mower;— 


each side of the joint. Wire also can be 
used, preferably soft or annealed, 4 
piece is bent double and the loose ends 
are inserted into the loop and tightened 
with pliers just enough to prevent cuttip 
the hose. : 
End fittings tend to come loo 
leak. Tightening the clamp, or pao 
off the hose and reinstalling the fitting 
will make an end as good as new, 
Draining the hose after use and hang. 
ing it up in a dry place will dela 
and leaks. ; wey 
Wooden handles of garden tools tend 
to shrink and the metal heads will com 
loose. A thin 
wedge of metal or 
wood can be driy- 
en alongside the 
shank. A perma 
nent repair is to 
drill a hole through 
both handle and 
shank, using a drill 
just large enough 
to admit a 6- or 
penny nail. Cut 
off the excess| 
length and rivet! 
the cutend. 


OTATING 
sprinklers 
that won’t rotate 
may need 3 littl 
heavy cup greas 
on the bearing parts to reduce friction. 

A file or emery wheel will soon put a 
edge on hoe, spade or other tools. A fer 
nicks in the edge do not matter. Sick! 
and shears can be ground on an emefy) 
wheel and finished with an oilstone. Fo: 
low the original bevel and get a clean, nev) 
edge. Rubbing the metal parts of tool’ 
with an oily or greasy rag will prevetl 
rust, as will a coat of paint each season 

A breast drill and a spike will enable 
you to play dentist to a broken * 
Drill a hole where the broken-out tod 
was, just large enough to allow a spiketo 
be driven in. Heat around the hole, thet 
carefully drive in the spike. When the 
metal cools, the new tooth will stay 
place. The spike can be slightly offset 
prevent its working back through th 
hole. 

Many rakes are made of rather fragik 
cast iron, and must be used and repaif 
with care to avoid breakage. A rake wil 
a broken back can be repaired by laying 
a piece of stiff strap iron over the b 
drilling at least two holes each side of if 
break, and fastening with stove. 
Another plan is to cut slots in a pect 
strap iron to fit the teeth and slipl 


across the break, w:ring it to the b 
ns 





| 
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Blueprints for Your 
Home Workshop 


NY ONE of the 
blueprints 
listed below can be 
obtained for 25 
cents. The blue- 
prints are complete 
in themselves, but 
if you wish the cor- 
responding back 
issue of the maga- a 
zine, in which the project was described 
in detail, it can be had for 25 cents addi- 
tional so long as copies are available. 
The Editor will be glad to answer any 
specific questions relative to tools, ma- 
terial, or equipment. 








PoruLaR ScreNcE Monrutiy 
250 Fourth Avenue, New York 
GENTLEMEN: ; 
Send me the blueprint, or blueprints, 
Ihave underlined below, for which I in- 


a dollars........ cents: 
Described 

No. Title inIssuesof Price 
1. Sewing Table Feb., *22 25c 
2, Smoking Cabinet Mar., ’22 asc 
3. End Table Apr., “22 25c 
5. Kitchen Cabinet May, ’22 25c 
8 Shaving Cabinet June, ’22 25c 
9, Arbor, Gate and Seats july, "22 25¢c 
10, Porch Swing Aug., ’22 25c 
11, Bench and Tilt Table Sept., ’22 25c 
12. Electric Washer GOct., *22 25c 
13. Tea Wagon Nov., ’22 25c 
14, Christmas Toys Dec., "22 25c 
15. Workshop Bench Jan., °23 25c 
16. Inlaid Radio Cabinet Feb., "23 25c 
17, Cedar Chest Mar., ’23 25c 
18. Phone Table and Stool Mar., © ’23 25c 
19. Grandfather’s Clock Apr., *23 25c 
20. Flat Top Desk Apr., 23 25c 
21. Colonial Desk Apr., °23 25c 
22, Cabinet and Desk Apr., °23 25c 
23. Pergola Garage May, ’23 25c 
24, Gateleg Table June, ’23 25¢ 
25. Canoe Sailing Outfit July, "23 25c 
26. Baby’s Crib and Pen Sept., °’23 25c 
27. Kitchen-Cabinet Table Oct., 23 25c 
28. Pullman Play Table Nov., ’23 25c 
29. Toy Tea Cart, etc. Dec., "23 25c 
30. Tool Cabinet, etc. Jan., "24 25c 
31. Sewing Cabinets Feb., "24 25c 
32, Chinese Game Table Mar., ’24 25c 
33. Dining Alcove Apr., 24 25c 
34. Garden Trellises May, ’24 25c 
35. Simple Radio Cabinet Oct., 24 25c 
36. Rush-Bottom Chair Nov., ’24 25c 
37. Simplified Bookcase * Dec, °24 25c 
38. Sheraton Table Jan., "25 25¢ 
39. Salem Chest Feb., "25 25c 
40. Desk in Sheraton Style Mar., 725 25¢ 
41. One-Tube Radio Set May, ’25 25c 
42. Three-Stage Amplifier June, 7°25 25¢ 
43. Four-Tube Receiver July, °25 25c 
44. Pirate Ship Model—Hull Feb., ’26 25c¢ 
45. Pirate Ship—Details Mar., ’26 25¢ 
46. Galleon Model—Hull May, ’°26 25c 
47. Galleon Model—Details June, 26 25¢c 
48. Sailing Yacht Model july, 26 25c 


49. Broom Cabinet Aug., ’°26 25c 
50. Airplane Model (Flying) Sept., 26 25¢ 
51. Clipper Ship Modei—Hull Oct., 26 25¢ 
52. Clipper Model—Details Oct., 26 25¢ 
53. Clipper Model—Rigging Nov., ’26 25c 
54. Five-Tube Radio Set Oct., 26 25c 
55. Five-Tube Set—Details Oct., 26 25c 
56. Bird and Animal Toys Dec.,  °26 25c 
57. Constit ution Model—Hull og "27 25c 
58. Constit ution—Rigging 2 

59. Constit ution—Rigging Feb., °27 25c 


60. Welsh Dresser Mar., ’27 25c¢ 
61. Viking Ship Model—Hull Apr., 27 25c 
62. Viking Ship—Details Apr.,  °27 25c 


63. Toy Motor Boat—Hull .. May, ’27 25c 
64. Toy Motor Boat—Details May, 
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NICHOLSON FILES 
vand Future Filing Needs 


Even the most conservative will hardly 
care to deny the possibility of trans- 
Atlantic passenger planes during the 
next generation or two. 


And it is a practical certainty that the 
march of mechanical progress will usher 
in new filing needs. 


In the future, as in the present and past, 
files stamped with this company’s trade 
mark will be made for every purpose— 
for work in the air, on land and sea— 
in industry and around the home. Each 
one will be sharp and durable—the best 
file value money can buy. 


In the future, too, hardware dealers 
will continue to stock files bearing the 
Nicholson File Company trade mark. 


NICHOLSON FILE CO. 
ilSo, Providence, R. 1., U. S.A. 


U.S.A. © 


(TRADE MARID 


—A File for Every Purpose 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 















































You'll “strike 
it right~ 


—if it’s a Cheney Hammer— 
right in your selection of a real 
man’s hammer—and right when 
it comes to swinging a Cheney 
over any job. 


There’s just enough crown on 
the face of the Cheney Hammer 
to direct the force of your 
blows right where it’s needed 
and prevent any marring of 
your work; there’s just enough 
tempering in both ends of the 
head to make it good for hard 
work and plenty of it; there’s 
just enough shaping to the 
hickory handle to make it fit in 
the hand; and there’s just the 
right “hang” to make swinging 
a Cheney all day no job at all. 


You can’t go wrong when you 
selecta Cheney Hammer. You’re 
bound to “strike it right” any 
way you look at it. 


EP NaS'S 


106-110 LAFAVETTE ST. NEW VYORK CITY 
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How to Solve 


Clues to Their Assembly— 


Two “‘Chinese Crosses’’ 


By Artuour L. Situ 


eternal of the preceding articles on 
the block puzzle, otherwise known as 
the “Chinese cross,” may be interested to 
learn that it is possible to tell by simple 
inspection of six blocks or their drawings 
whether they will fit perfectly or have an 
internal cavity. This may be known even 
if the combination be unfamiliar and 
though the solver may not. be able to put 
it together. 

A very intricate 30-block puzzle of the 
same character as the one described in 
the October, 1926, number of PopuLar 
ScreNcE Monruty was sent to the writer 
for solution after the publication of that 
article. The owner had never succeeded 
in assembling the pieces. There were no 
two combinations alike for any of the 
eight corners nor the inclosed cross, which 
had no key block. There were only two 
key blocks for the external portion in-~ 
stead of four. By inspection of the cuts, 
it was clear that there would be internal 
cavities in some of the eight corners. 
These were necessary to allow certain 
blocks to slide a short distance to enable 
other corners to be assembled. By assign- 
ing numerical values to the various cuts, 
pieces could be laid out in which there was 
a possibility of their going together. This 
soon resulted in a solution, which might 
otherwise never have been reached or 
which at least would have taken a very 

















Block Puzzles. 


















Block puzzles appeal to the mechanical man, 
for he can whittle them in endless varieties 


lorg time by an aimless fitting of pieces 
together. A description of this process 
may be of help to others who have 
puzzles of like character which they can- 
not assemble. 

The blocks illustrated are each 14 in. 
square and 2 in. long. Block A (Fig. 1) 
has a cut 4% by \% by 1 in. We can 
imagine this cut to be filled with little 
Yj-in. cubes as shown in the figure be- 
low, B. We give it a numerical value of 
8, corresponding to the number of cubes 
required to fill the cut. In like manner 
block C requires 8 cubes, as illustrated in 
D, and has the same numerical value. 
Block E requires 4 cubes and has the 
numerical value 4. Block F requires 7 
cubes and has the value 7. A plain block, 
as G (Fig. 2), is given the numerical 
value 0. 

If we take A A C C and E E we find 
their total is 40. Every Chinese cross 
puzzle (Fig. 4) that fits perfectly must 
have this value of 40 estimated in little 
cubes of which each of the three dimen- 
sions measures half the width of the block. 
This rule holds good no matter what the 
size of the blocks may be. There is, then, 
a possibility of (Continued on page 91) 








To form a ‘“‘Chinese cross,’”’ blocks A A C E (Fig. 1) are assembled as shown in Fig. 3 and 





blocks C E are slid into place. The blocks in Fig. 2 are put together as in Fig. 4 
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Solving Block Puzzles 


(Continued from page 90) 


blocks A A C C and E E fitting together 

rfectly and we find that they may be 
assembled though there is no key block. 
Fig. 3 shows how it is done. 

It does not necessarily follow that if 
the numerical value of 6 blocks is 40 that 
the pieces can be put together. The cuts 
might not be in the right position or they 
might be of the wrong character. It is well 
to remember that the principal cuts must 
face one another. While we cannot be 
assured that the pieces will go together if 
the numerical value is 40, we do know that 
if they so fit there will be no internal space 
unfilled.’ Also, if the total is less than 40 
we know at once that a solution is im- 
possible. If the total is more than 40, 
there will be an internal cavity equal in 
content to the number of cubes above 
that sum. Thus, if we take blocks A A C 
C E and F we have a total of 43. These 
blocks can be assembled and no internal 
cavity will be apparent, but there will be 
one equal to 3 cubes. 


F THE cuts be irregular in shape it may 

be difficult to determine their value, 
but the rule holds good that the amount 
of material cut away must be equal to 40 
cubes measuring each way: half the width 
of the blocks. In Fig. 2 blocks are illus- 
trated with wedge shaped or angular 
cuts. It is not difficult in this case to find 
their value, for two of the wedges placed 
together form a rectangular figure equal 
to 4, 1,2 or 4 cubes. It is comparatively 
easy to count them up and H is found to 
have a numerical value of 714, I of 10, 
and J of 74%. Taking H H J J I and the 
plain block G we have a numerical total 
of 40. Fig. 4 shows steps in the process of 
assembling them. 

Those who have enjoyed Sam Loyd’s 
interesting brain-teasers can find one 
quite confusing to many folks in this 
question of the amount of material cut 
from the blocks. If all the external parts 
of a Chinese cross be removed it would 
leave a solid like Fig. 5, which would 
consist of 32 small cubes instead of 40. 
This represents the cubical contents of the 
internal part, yet 40 cubes must be cut 
from 6 blocks and when fitted together no 
internal space is left! How can you ac- 
count for those 8 extra cubes? 


Oar Supports for Rowboat 








OAR SUPPORT 





Strap iron holders are screwed to the fisher- 
man’s boat to hold the oars out of the water 


ANY a fish is lost because the line 

-Y4 gets entangled around an oar drag- 

ging in the water. 
the way if they are lifted into the boat. 


A simple method of overcoming this fault 
ls shown above.—Rosert Pace Lincoun. 








Likewise, oars are in. 
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STAR HANDY GUIDE for HACK SAW USERS 
; % HAND BLADES 
Material to be 
nn SPECIAL FLEXIBLE || FLEXIBLE BLADES ALL HARD 
f | Ord 
Length ye.) : wi Sali! ieee — Length Moet - 
8” 14 | 814SF 8” 4 814F 8” 14 814 
Large Stock 9” 14 | 914SF 9” 14 |. (914F 9” 14 914 
10” 14 |1014SF } 10” 14 | 1014F |} = 10” 14 1014 
12 14 | 1214SF i} 12” 14 «(|.1214F |} 12” 4 1214 
8” 18 | 818SF 8” 18 818F 8” 18 8 
Ordinary Work 9” 18 | 918SF i] 97 18 918F } 9” | 18 a8 
or General Use 10” 18 | 1018SF }} 10” | 18 | 1018F |} 10” 18 1018 
12” 18 '1218SF i} 12” 18. | 1218F |} 12” 18 1218 
, ‘ 8” 24 =| 824SF 8” 24 «| 824F 8” 24 
Pipe, Drill, 9” 24 =| 924SF 9” 24 924F os 24 $24 
Plates,, etc. 10” | 24 |1024SF i) 10” | 24 | 1024F |} 10” | 24 | 1024 
12” 24 «(| 1224SF |] 12”. | 24 | 1224F |} 12” 4 1224 
s . 8” 32 832SF 8” 32 832F 8” 32 832 
Thin Pipe 9” 32 | 932SF 9” 32 932F 9” 32 932 
Light Sheets, etc. 10” 32 | 1032SF |} 10” 32 | 1032F || 10” 32 1032 
12” 32 | 1232SF 12” 32 1232F 12” 32 1232 
%& POWER. BLADES 
HEAVY—ALL HARD LIGHT—ALL HARD 
No of Order No. of | Order 
Length Gauge Teeth No. Length} Gauge | Teeth No. 
12” 18 10 1239 12” 21 14 1252 
mf ok | |B | Be | ae 
Ordinary Work + ° Mate 
or General use 17” 18 10 1719 
18” 18 10 1819 
a | ois | te | dale 
Light Structural 12” 18 14 1239A 
Shapes, Pipe, etc. 14” 18 4 1439A 
a - S = * All Hand Blades are 
Heavy Structural 17” 16 10 1715 23 gauge—except Spe- 
ShapesandSawing || 18” 16 10 1815 cial No. 1420 for Large 
at. 16 10 2115 Stock which is 22 gauge. 
24” 16 10 
: 14” 16 8 
Large Solid Stock 14” 18 3 
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“T have cut my hack saw costs 
by using STAR Blades” 


“W7OUR wonderful Star Blades 

save me money in two ways. 
First by cutting in half the num- 
ber of blades used by my men on 
our power hack saw machines. 
And second, by saving the time 
of my men in replacing broken 
and worn out blades. 


“These savings in production 
costs are very important as our 
product is a small margin line 
where every saving in production 
cost means materially bigger prof- 
its for us. Naturally I am en- 
thusiastic about Star Blades. 


“We have now been using 
Star Hack Saw Blades for two 
years and as long as they continue 
to be as good as they have been 
we will always use them.” 


H. A. SCHREIBER, 
Superintendent 
Guild and Garrison 
Manufacturers of Pumping Machinery 





FREE: 






points 
of the 
Clemson Star 


1. CLEMSON EXPERIENCE 
. . . 123 years of the combined 
experience of the Clemson 
Family. 


2, CLEMSON STEEL... 
Special Tungsten Steel made to 
exact specifications and correct 
manufacturing processes. 


3. CLEMSON TEETH .... 
The correct angle and rounded 
gullet of the teeth give them the 
maximum cutting ability, 
strength and endurance. 

4. CLEMSON SET....The 
teeth are set in a manner to 


maintain the proper clearance, 
to keep the cut free of chips. 


5. CLEMSON TEMPER.... 
The heat-t reating methods used 
give STAR Blades an extraordi- 
nary degree of strength, tough- 
ness and uniformity. 


Every STAR Blade is 
branded with a STAR 


epvad 


MIDDLETOWN, 


© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


We can assure Mr. Schreiber 
and all other men who use hack 
saw blades on power machines 
that Star Blades will be kept up 
to their present standard of ex- 
cellence. 


And men who use hack saw 
blades for hand work, whether in 
the home or industry, will find 
the famous Star Hand Hacksaw 
Blades just as satisfactory as has 
Mr. Schreiber. 


Different blades are required 
for different types of machines, 
Be sure you are using the right 
type of blade for the work you 
are doing. Write Hack Saw 
Blade Headquarters for full in- 
formation as to the blade you 
should use to get the greatest 
speed and efficiency in your pro- 
duction operations. 


Let us mail you our large hack saw chart to be placed on your wall for handy reference. 


TERS for HACK § 
AR ps 1885 Aw BLA 


CLEMSON BROTHERS,INc. > 


NEW YORK 
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Ship odels 
Ancient and Modern 


Power Boats—Complete construction sets for 
Power Boats including necessary materials 
such as wood, nails, screws, propeller, etc. 
Also instructions for boats of all sizes from 
24” to 48”. 

Fittings—Propellers, Cleats, Airports, Anchors, 
Ventilators, Rail Stanchions, etc. 

Steam Engines—Our S-62 steam engine—light 
weight, high speed. Complete or in knock- 
down sets. Boilers, Burners and Steam Fit- 
tings can also be supplied in all sizes. 

Spring Motors—Size—length 3”"—width 3” 

height 334”—weight 18 oz. Motor has 
200-inch spring. Running time approximately 
5 minutes. Equipped with starting and stop- 
ping lever. Used in boats up to 30 inches 
long. 





Spring Motor, complete $5.00 F.O.B. N.Y. 


This booklet has many pages of useful information to model 
makers. Contains history of Steam Engines, nautical terms, 
knots, hitches and splices commonly used on boats. Hints for 
painting and finishing Model Boats. 

Whatever type of ship—sail or steam—ancient or modern—you 
are building or planning to build you will find the booklet 
“Scale Models"’ of tremendous help to you. Send 25¢ today for 
your copy. It will be sent to you by return mail. 


Headquarters for Model Makers for 22 Years 


415 Madison Ave., Dept. M, New York 


Gentlemen: 
Enclosed is 25c, for which please send me your booklet, 
“Scale Mode!s,"* 
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‘sandpaper, following with No. 





A Boy Can Build This 


(Continued from page 75) 


mill for ten or fifteen cents. 
Keep the waste pieces as 
they will be useful later on. 

The shaping of the hull is 
the next step. First screw a 
block of wood to the deck 
side on the center line. This 
will enable you to hold the 
block conveniently in the 
vise. The tools necessary 
for this operation are a 
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drawknife, a 1-in. chisel and 
a small (block) plane. These 
tools must be sharp. Five 
or ten minutes spent in put- © 
ting a keen edge on your 
tools with an oilstone will 
be saved many times over }— 
in doing the work. 
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_+-TEMPILETS CUT FROM’ 
CARDBOARD OR THIN METAL, 
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Begin by cutting about 
amidships with the draw- 


























knife and working 




















toward the bow. As you 
find the hull is beginning to 
shape up, use the cardboard 
templets frequently. Be 
-areful not to cut too deep. 
You can always remove 
surplus wood, but never 
add any. Change over from 
one side to the other oc- 
casionally. Then finish this part of the 
hull by using the chisel and block plane. 

Next work from amidships to the stern 
in the same manner, testing with tem- 
plets III, IV, and V. 

After all the tool work has been com- 
pleted, begin sandpapering with No. 1 

16 and 
finish with No. 00. See that all tool 
marks are removed. 

Gouging out the inside is the most 
difficult part of building the boat, al- 
though it will not give you much trouble 
if you use a reasonable degree of care. 
Boys are so impatient to get the boat 
done that they are apt to put some holes 
right through the hull. Be cautious and 
work slowly. 

Prepare a cradle to hold the hull, such 
as is shown in one of the photographs on 
page 75. This is made from the waste 
pieces cut off when the hull was band- 
sawed to shape. Fasten them with nails 
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to a baseboard of any heavy stock, 


boat on the deck and another 7% in. from 
the edge. The last line will serve as a 
center line for boring a row of holes with 
a l-in. auger bit. 
deep as you think it safe to do around the 
deck and, of course, have them overlap 
a trifle, as it were, so that the waste wood 
in the center will be separated from the 
sides of the hull. This makes the gouging 
process much easier. 


completely as possible. 
should be % in. or less in thickness; the 
bottom is left somewhat thicker, as shown 
by the dotted line in the side view of the 
boat. 


lead paint or orange shellac and apply 
one thincoatof whiteshellac on the outside. 


mahogany or 


How the hull block is marked for sawing; templets to aid in 
carving it; patterns for cutting the propeller and base or stand 


Draw a line 3¢ in. from the edge of the 


Bore these holes as 


Use a 1-in. gouge to hollow the hull as 
The side walls 


Give the inside several coats of white 


Make a deck for the bow of %-in. 
(Continued on page 93) 














RED OR GREEN BOTTOM” 


VENTILATOR 
GRAY) 


Deck view or plan of half the boat, the complete side view, and details of hatchway, ventilator, 
tiller, and railing. These drawings appear full size on Blueprints Nos. 63 and 64 (see page 89) 
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A Boy’s Motor Boat 


(Continued from page 92) 


cedar, if obtainable, and a similar deck 
for the stern of white pine. Allow ¥%-in. 
overhang for finishing. Glue and nail 
these pieces to the hull and plane down 
to the finished size. 

If floor lines are wanted on the fore 
deck, it is best to lay these out before- 
hand with a marking gage on a rectan- 
gular piece of wood 67% in. wide and then 
cut it to the shape of the bow. 

The fore deck has an opening for the 
hatchway. The latter is made as shown 
in the drawings and can either be glued to 
the deck, or small brads may be driven 
in the bottom edges, cut off and then 
used as dowels, pressed into the deck. 
This method has the advantage that the 
hatchway can be removed easily to look 
into the hold of the boat. Note that there 
js a ladder under this hatchway; it is an 
optional detail, as is the ladder leading 
into the cabin. 


HE keel, which is cut from a piece 

of white pine 4 by 1 by 16% in., 
is fastened with glue and brads of differ- 
ent lengths. No nails, of course, must 
be driven through the keel near the wide 
part toward the stern because a }4-in. 
hole is to be drilled through it for the 
drive shaft. This hole should be bored 
very carefully with along 44-in. auger bit. 
Use the same bit to drill the hole through 
the deck and hull for the rudder. Put a 
seamless brass tube 14 in. in outside 
diameter in these holes for the rudder 
and propeller shafts. One tube will be 
144 in. long; the other, 234 in. 

It is best to build the stand next, as it 
will make working on the boat more con- 
venient from this point. The stand con- 
sists of two cradles of the shape shown 
full size on Blueprint No. 64 and on a 
small scale in the illustration on page 92; 
these are connected by two 14-in. dowel 
sticks 12 in. long. 

Inside the hull at each side, glue two 
strips 3% by 44 by 1234 in. Their upper 
edges should be 14 in. below the deck 
line. These are the cleats upon which the 
cabin is to rest. 


i ean cabin itself is a separate unit and 
may be made next. It should be con- 
structed of mahogany or some other hard 
wood that will look well when varnished. 
The sizes of the pieces are all indicated 
on the blueprints. Cut them out, glue 
mica over the windows on the inside and 
nail the parts together with 14-in. brads. 

You will see that there is a truss across 
the cabin between the second and third 
windows. This can be lightened by cut- 
ting a piece about 1 by 3% in. from its 
lower edge in the form of an archway. 

As a finish for the cabin, I use dark 
mahogany stain, which is allowed to dry 
twenty-four hours, This is followed by 
two coats of white shellac. Each coat is 
rubbed down with steel wool. After the 
last coat, floor wax is rubbed on and 
Polished with a piece of clean flannel. 
This gives a good finish and is not hard 
for boys to do. The fore deck is finished 
in exactly the same way. 

Yow you are ready for the rudder, 
which, like the (Continued on page 94) 
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—and Kyanize we did—parlor, bedroom and bath. 


“Three years ago, when we first moved to this city, we pick ked up a few makeshift pieces, intending to buy our 
good things later. Suddenly a letter from the folks, ‘Coming to visit.’ 


What to do! ‘Kyanize,’ of course 
What a transformation! These poor little sticks of 


furniture just blossomed forth radiating good cheer and happiness.” 


Edgar C. Price, Baltimore, Md. 
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TT. this first step today. 


desire to secure. 


back. 
KYANIZE Floor Varnish 


To bring out and enhance the beauty of 
the wood grain or patterns of old or 
faded pieces of furniture use KYANIZE 
Floor Finish, a transparent varnish- 
stain. A few simple brush strokes leave 
a finish brilliant, transparent as glass 
and almost as hard. Waterproof and 
long-lasting. Dries overnight, no 
brush marks or ridges. 

Send 10 cents for 

our newest book, 

dlustrated in colors, 

“The Charm of send us hi 
Painted Things. 
Tells how to accom- 
prsh delightful fin- 


thing effects 
nome. 


BOSTON VARNISH Co. 
723 Everett Station, Boston, Mass. Som 
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Take the 


Kyan ize 
Route to a Beautiful Home 


Pick out an old or discarded chair or table or 
thaps a footstool or hatrack. Refinish it with KYANIZE Fioor Finish 
or RYANIZE Celoid Finish—as you choose, 


| 

(OT) 
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depending upon the effect you 


If, when you've finished, you don’t agree that KYANIZE adds 
beauty and saves furniture bills, return the can to your dealer and get your money 


KYANIZE Celoid Finish 


To cover the old surface with a new 
solid tint, semi-gloss effect, use KY- 
ANIZE Celoid Finish. Washable and 
Ww a easily applied with a brush, 
Transforms old furniture into brightly 
tinted, cheery units with a rich, velvet- 
like surface resembling expensive 

““*hand-rubbed effects.’" Dries over- 
night. Innumerable additional hues 
can be mixed with ease. 


Special $1.00 Offer 


Should your dealer be unable to supply you with Kyanize Celotd Finish 
is name and ONE DOLLAR and we'll forward postpaid a 
full pint can of this beautiful medium gloss enamel with a good brush to 


applyit. Mentiontint desired. 

; Sunset Pink, Orange, Havana 
Y, Brown, Granite Gray, Gulf 
Blue, Mellow Cream, Bog oy 


‘¢ Green, Dizie Gray, Ind ia Buff, 
SS Pure White, Chinese Red or 
BM, Black. 
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Pipe Smoker Enjoys 
Can of Tobacco 


Sixteen Years Old 


Of course, all good tobacco is aged before 
it is packed, but here is a case of “aged in 
the can.” 


On the strength of Mr. McDonald’s let- 
ter we certainly owe our packing depart- 
ment a vote of commendation. For no 
tobacco could retain its flavor and goodness 
lying in a dark musty corner for sixteen 
years unless it had been properly packed 
in an absolutely airtight can. 





So while someone was deprived of this 

rticular can of tobacco for sixteen years, 
it did provide smoke enjoyment for an ap- 
preciative railroad cashier when it finally 
came to light. 


Mr. McDonald’s letter is reproduced 
below: 


Waxahachie, Texas 


May 18, 1926 
Larus & Bro. Co. 
Richmond, Va. 
Gentlemen: 

The agent while going through his plun- 
der stored in our baggage room came across a 
ean of your tobacco, and account of his not 
using a pipe he made me a present of this 
tobacco. 

You will note the revenue stamp and your 
memo which was inclosed. The tobacco 
was put up in 1910, sixteen years ago. But 
it was in good shape, of remarkable flavor, 
and was greatly enjoyed by me. 

Thought you would be interested in 
knowing how your tobacco held out in 
these days of fast living. 

Yours very truly, 
(signed) Gordon McDonald. 


To those who have 
never tried Edgeworth, 
we make this offer: 


Let us send you 
free samples of Edge- 
worth so that you may 
put it to the pipe test. 
If you like the sam- 
ples, you'll like Edge- 
worth wherever 
and whenever 
you buy it, for it 
never changes in 
quality. 











Write your name 
and address to 
Larus & Brother 
Company, 10 
S. 21st Street, 
Richmond, Va. 


We'll be grateful for the name and ad- 
dress of your tobacco dealer, too, if you 
care to add them. 


Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
-Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 

rus & Brother Company will gladly send 
you prepaid by parcel post a one- or two- 
dozen carton of any size of Edgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 
same price you would pay the jobber. 


On your radio—tune inon WRVA, Richmond, Va. } 
—the Edgeworth Station. Wave length 256 meters. 
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A Boy Can Build This Boat 


(Continued from page 93) 


propeller, is made from sheet brass of 
from No. 18 to No. 22 gage. Galvanized 
iron may be used instead of brass. The 
rudder is soldered to a shaft made of 3% 
in. outside diameter brass tube. Split 
the tube with a hack saw, or fine back- 
saw, place the rudder in the slot, and 
solder it well. 

The tiller also is made from brass and 
soldered to the upper end of the shaft. 
Note that a quarter turn is given to the 
end of the tiller so that it can engage the 
slots cut in the tiller support. This con- 
struction is made clear in the drawings. 

Something that will serve as a knob on 
the upper end of the shaft probably can 
be found in your junk box; a knob from a 
discarded loose-pin hinge, if not too large, 
will do nicely. 


HE propeller can be made in various 

ways. One of the simplest is that 
illustrated on page 92. It can be bent to 
work either right or left hand, as required 
by the motor. 

The power plant is an inexpensive toy 
motor of the 2 to 4 volt variety. 

Drill a 3¢-in. hole in the exact center 
of the propeller. Place it on the propeller 
shaft, which is made of 3-in. brass tubing 
about 15%4 in. long. Then place a small 
brass collar on the end of the shaft and 
fasten all firmly with solder. 

It is always interesting to experiment 
with propellers of various shapes and 
pitches. The secret of getting speed out 
of a toy motor boat often lies in the pro- 
peller. A rapidly turning propeller with 
little pitch develops the most speed. It 
depends considerably, of course, upon the 
motor and other factors, but if you wish 
to experiment in this direction, you might 
try a two-bladed propeller with narrow 
blades, bent so as to give as perfect a 
screw action as possible. The main ad- 
vantage of the three-bladed propeller 
illustrated is that it is very easy to make 
and foolproof under all circumstances. 


HE shaft is fastened to the motor by 
means of a small spring, as shown. 
This spring serves as a universal joint 
and makes up for any misalignment of 
the shaft and motor. If the 4-in. tube is 
left long enough, it will take the thrust of 
the propeller on the end; otherwise the 
thrust is borne directly by the motor, 
through the shock-absorbing — spring, 
which is not, perhaps, as good practice, 
but works satisfactorily nevertheless. 
Indeed, it is surprising how much loose- 
ness and misalignment of parts there can 
be and a boat will still run speedily. 
An inexpensive toy motor of the 2 to 
4 volt type is fastened in the cabin as 
shown. For power, a 41%-volt radio C- 
battery is used or, better still, two 41%4- 
volt C-batteries wired in parallel. A 
switch may be placed in any convenient 
position, or the switch on the motor may 
be used, if there is one on it. A good idea 
is to place the switch on the rear deck in 
such a way that moving it toward the 
stern of the boat will open the circuit. 


Then, merely by tying a light fishtine to 
possible to stop 


the switch handle, it is 


the motor at any point by givin 


line a jerk, whereupon the boat can be 


pulled backward to the shore. 


Lights are not necessary, but help the 


appearance of the boat. Two flas 
bulbs can be pushed into holes j 


roof of the cabin and wires soldered to 
A flashlight battery for lighting 


J underside of 
the cabin by means of a small brass 


them. 
them is fastened to the 


clip. A homemade switch can be d 
for turning on and off the lights, 


additions can be made as suit the builder's 
fancy, such as lights in the cabin, Wireless 


masts, flagpoles, and the like. 


It is obvious, of course, that the cabin 
and decks could be made much lighter; 
the top of the cabin could be rounded a 


bit, and many refinements made. 


will improve the appearance of the model, 
but the boat as illustrated has purposely 
been kept simple and sturdy, so that it 
will both be easy to construct and will 


stand up under severe usage. 


HERE are many ways of finish 


hull and you can, of course, select what 
colors you prefer. After many experi- 
ments, I have found the following method 


satisfactory. 
First apply two coats of a gray 


coat made for use under brushing lacquer, 
The first coat is allowed to dry four hours 
and the second, eight hours. Each js 
rubbed with very fine sandpaper, pref- 
erably No. 00. Then two coats of white 
or French gray brushing lacquer are ap- 
plied to the hull above the water line; 
two coats of red, green or dark gray 
below the water line, and two coats of 


French gray to the rear deck. 


Automobile enamel may be used in- 
stead of brushing Jacquer, or oil paint 
with a final coat of spar varnish, but any 
process using varnish or enamel will take | 
much longer, of course, than one using 


quick-drying lacquer. 


All the metal parts, such as the grom- 
mets used in the port holes, the railing, 
which is made of brass wire and brass 
screw eyes, and the tiller, are finished in 
gold enamel. The stand is painted with 


brushing lacquer like the boat, a 
strips of rubber from an inner tube 
to the cradle surfaces. 





How to Mix Plastic Finishes 


with Flat Wall Paints 
LASTIC paint for decorativ 


poses can be prepared by mixing 1 qt. 
of flat wall paint of any desired color, 1 lb. 
of plaster of Paris, 4% Ib. of bolted whiting 
and about 1% pt. of varnish of the best 
quality. If a thicker mixture is desired, 
it is necessary merely to add more 
plaster of Paris and whiting in the pro- 
portion of two parts plaster to one part 
of whiting. This mixture can be made in 
larger quantities and used for finishing 


walls in the same way as prepared 


paint, when the latter cannot easily be 


obtained.—L. T. S. 
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Home Workshop 
Chemistry 


Simple Formulas that 
Will Save Time 
and Money 







APER can be used for many things 

besides writing, wrapping and print- 
ing. It can be made to act as a preserva- 
tive and as a means for preventing the 
tarnishing of silverware. It may be made 
waterproof, fireproof and fat proof. ‘These 
are only a few of the many and varied 
uses of specially treated paper. 

Wax paper, for instance, is used as a 
wrapper in cases where the product to be 
kept has a certain percentage of moisture 
that must not be lost by evaporation. 

A paper which, when wrapped about 
silverware, prevents the production of 
tarnish may be prepared quite readily. 
Onionskin paper is well adapted for this, 
although other light or even heavy papers 
may be used. The paper is merely dipped 
into a bath of 
salts and then 
dried, after which 
it may be used. 

The bath is 
prepared by dis- 
solving 1 tea- 
spoonful of lye 
(caustic soda) in 
half a glass of 
water and adding 
¥% teaspoon of 
zinc oxide (yellow 
lead oxide also 
may be used). 
Heat this mixture 
in a water bath (double boiler) until all or 
nearly all of the oxides have dissolved. 
About two hours will be sufficient for ac- 
complishing this. Cool the mixture, pour 
the top solution from the sediment, and 
dilute the solution with a little less than 
half its volume of water. Thoroughly sat- 
urate the paper with the cold solution and 
let the excess drip back into the container, 
as the solution will keep it carefully 
corked. Hang the paper up to dry, when 
it will be ready for use. 

A waterproof paper, which is also proof 
against many fats, is prepared by dipping 
or brushing the surface with a concen- 
trated solution of borax in which shellac 
has been dissolved by gentle heat. Ani- 
line colors may be added to give the paper 
any desired tint. 

A rust retarding paper also can be 
made at home. All objects wrapped in it 
will be prevented from rusting for a cer- 
tain length of time. This paper is brushed 
with a light oil, such as sewing machine 
oil, or petroleum. When iron or steel 
objects are wrapped in such paper, the 
slight evaporation of the mixture will 
Place a film of oil over the metal. 

Paper will burn only when exposed to 

high temperatures if it is prepared by 
ipping it in a hot solution of 1 teaspoon- 

of ammonia sulphate, 14 teaspoon of 

rax, and 34 teaspoon of boric acid in a 

















Treating paper with 
borax and shellac 














small glass of water. 
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Screen Doors 





Should Stay Closed 


If they don’t they are not screen doors! 


Yet if they slam, they are a nuisance. 


Yale No. 570 Household 
Model is made especially for 
screen doors and other light 
doors. You will be surprised 
at its modest price. 

The Yale Door Closer is a 
door-closing power plant: per- 
fect in action; made with the 
precision of a smooth-running 
engine; every part co-ordi- 
nated to the quiet closing of 
a door. 

As the door is opened the 


power of a highly tempered 
steel spring is stored up wait- 
ing for release. As the hand 
leaves the knob, the spring 
unwinds, promptly starting 
the closing action, and at the 
right moment, controlled by 
a piston working within its 
cylinder against hydraulic 
pressure, the door gradually 
loses momentum and comes 
toa quiet stop as the latch-bolt 
clicks in the jamb. 


Send for Booklet, “Why Swat the Fly?” 


The Yale & Towne Mfg. Co., 


Stamford, Conn., U. S. A. 
Canadian Branch at St. Catharines, Ont 





YALE MARKED IS YALE MADE 
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. <<. = London-Addis 


Carving Tools 
Ship model making 
is made easy with this 
set of Carving Tools 


«Pate the prow and stern post of the 
Popular Science Viking Ship, shaping 
and hollowing out the hull are all easy jobs 
if you have a set of good carving tools. 

Every man doing wood working jobs will 
find his work made easy—and the results 
much more satisfactory—if he has a set of 
the famous London-Addis Carving Tools. 
Whether a beginner or an expert you will 
find in the kit pictured above all: the 
essential carving tools needed. 


With this seven-piece outfit it is easy to em- 
bellish ship models with beautiful carved work. 
Also used for linoleum and wood block printing. 
Chests, chairs, tables or any of the other turniture 
that is described in the Home Workshop Depart- 
ment of this magazine can be easily and quickly 
decorated with beautiful carving. Wood-carving is a 
fascinating hobby—and a source of income for those 
who want to sell their handiwork. 

The complete set illustrated consists of a stencil 
chip carving knife—Arkansas Stone—¥?;" parting 
tool—;,” veining tool—%” deep gouge—'%" flat 
gouge—*4” broad gouge. These tools with the 
specially designed sharpening stone are packed in a 
durable kit made of stout brown canvas. The com- 
plete set, including the kit and sharpener, is only 





Send today the coupon below with your remittance 
for $4.30 and we will send you, the vay your order 
is received, the complete kit—postage prepaid. We 
guarantee that if you are not satisfied in every 
respect, we will refund your remittance without 
argument or delay. Could any offer be fairer! 


CHAS. F. BINGLER SONS 


Wood Carving Tools of All Sizes and Types 








es 
CHAS. F. BINGLER SONS, 
182 Sixth Avenue, New York City. 
Dear Sir: 
Enclosed is $4.30 for which please send me by return 
mail your Kit of famous Addis carving tools. It is 


understood that if I am not satisfied in every particu- 
lar you will refund my money. 4 
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Our Viking Ship Takes Shape 


(Continued from page 80) 


everything he had went down with a 
seventh ship. 

To return to the inside of the model, it 
should be quite open with a platform at 
either end, with the sides as thin as you 
can comfortably make them. 

The platforms may have a very thin 
deck glued on to them to cover the joints. 
To make these, cut pieces of cardboard 
until they fit and use them to 
mark the wood. 

In the open part are imitation 
frames or ribs. There really 
should be seventeen of these, but 
nine will be sufficient in our model. 
The easiest thing to make them of 
is rattan cane, such as chair 
menders use. 
bare % in. wide by 
half that thickness 
will be about right. 











ASA" y 
Clip one end of a CLA | WD psi our ship and 
al into the cor- = HN Wye IS Sm best lodial = 
ner of the rabbet Seo ARTIC most accurate 
under the edge of SS Sr ee method of doing it 


the hull proper, 
bend it around the 
inside of the hull 
and cut it to clip 
in the rabbet on 
the other side. These ribs are placed 
equidistant between the platforms. When 
each one is cut to size, glue its underside 
and hold it in position with your clothes- 
pin clamps until dry. 

Above each of these frames set a 
horizontal beam or thwart for transverse 
strength. Cut them to touch the gun- 
wales at either side, and notch them 
underneath to fit on the edges of the hull 
proper. They should be about \% in. 
square. These are not seats; the rowers 
evidently stood to row in what is still 
known as “North Sea fashion.” 

To each of these beams erect short 
pillars along the midship line of the vessel. 
These should be a shade larger than the 
beams and should be notched on to the 
frames and the beams, projecting above 
the latter about 3% in. The projecting 
points may be chip-carved with notches, 
by way of decoration. These short posts 
go to beams 1, 3, 4, 6, 7, 9.counting from 
forward. The two center ones must be 
laid aside until the mast step is placed 
in position as described Jater. 













PLYWOOD KEEL: 


HARDWOOD _~ 


















The model makes an unusual and brilliant deco- 
ration for mantel shelf, chest, or console table 


ne 


To the other three beams come longe : 
and heavier posts, which support the 
ridge poles for the tent or awning, These 
posts or stanchions are 4 in, 


3 Square 
They are notched like the shorter ames 
but project 114 in. above the beams, 


Athwartship on top of these should be | 
mortised a crossbeam, the same size jn 
section and 1}4 in. long, with fishtail ends 
and a downward 
curve in the mid. 
dle. 

The sides of 
these posts and 
crossbars. should 
have concentric 
circle ornaments 
carved or burnt in 
them. There is to 
be quite -a bit of 
ornamentation on 





is to burn it in, 
There are poker 
work or burnt 
leather work tools 
obtainable for this 
purpose, but any heated steel point will 
do it, such as the end of an old file. First, 
of course, draw the design on the wood 
with a pencil. 

These three posts should be laid aside 
for the present. 

Almost any hard or semihard wood will 
serve for making these small parts. Ifa 
light wood such as poplar or bass is used, 
it will be stained later. Oak is un- 
necessarily hard and open grained; cedar, 
mahogany and holly are good but need 
staining. Walnut is about the best, but I 
used a piece of the lid of a China tea 
chest, which I found was made of a fine 
grained wood, that held nails and carved 
easily. 

Pierced through the gunwales are six- 
teen holes 5 in. in diameter for the oars. 
The positions of these should be marked 
from Blueprint No. 61 or spaced about % 
in. apart. There is one on either side of 
the midship line and the others evenly 
spaced along, seven abaft and nine before 
that mark. They should be just above 
the level of the (Continued on page 97) 
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LT. CLEA LCE 


How the gunwales, notched molding, ribs, beams, pillars and tent supports are added to the 
hull. Full size details of these and other parts appear on Blueprints 61 and 62 (See page 89) 
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~ our Viking Ship Model 
(Continued from page 96) 


top of the body of the hull. None of them 
should go through exactly where the 
fe the inside top edge of the gun- 
wales there isa bead molding. ‘T his should 
heafull 1% in. wide by a bare ¥ in. thick. 
It may be made of white pine. Cut the 
ends to an edge so that these pieces spring 
into position tightly. Make a mark on 
them directly above each oar hole. Re- 
move them and mark as shown on page 
9¢, that is, so that the molding has full 
thickness over the oar ports and for a 
space exactly between them, with equal 
sized nicks between. The important thing 
‘s that there is full thickness where the 
tholes, or short posts for the shields, are 
to come. When nicked, they can_be 
glued in position. Be careful that they 
are not lower than the edges of the gun- 
wale, to which level their edges can be 
apered. 
eng all we can do to our Lief 
Varinson’s long serpent in this issue. 
The rest will be easier and possibly more 
interesting because we will be making 
simple carvings and applying the colors. 





How to proceed from this point will 
be told in the June issue. 





Easily Made Trellises 


a handy man or boy can make the 
three trellises illustrated at little 
cost. The wood should be cypress, white 
pine, cedar or some other kind that is 
durable when exposed to the weather. 





To make these 
trellises you will 
! need some strips 
| of wood 34 by %, 





ss 


04 






s 





Ba 


—t > 


16 by K%, and % by 
% in., and a few 
%-in. dowels; 
Heavier stock 
can be used, if 
you prefer 
































In making trellis A, fasten the uprights 
and fillers with brads and wind on the 
wire. The side braces then may be 
sprung and held temporarily with nails 
while the three cross cleats are fastened. 

Trellis B merely requires some care in 


nail the lattice strips in place. 








green oil paint.—C. A. K. 


boring. When assembling C, lay out the 
parts in correct relation to a center line, 
which may be a crack in the floor and then 


Give the trellises two coats of white or 
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CORONA 


has helped this salesman 
double his earnings 





WO years ago his wife gave him a Corona 

for Christmas. Now he credits Corona with 
100% increase in his monthly earnings. Here are 
just a few of the ways it has helped him. 


1 Letters to customers he expects to see later 
inthe week. Manytimesabuyerwill hold over 
an order, knowing this man is on his way. 


2 Little notes of appreciation for orders just 
received or a reminder of some point omitted 
during his call. 


3 Reports to the Home Office about con- 
ditions in the territory, credits, etc. All his 
reports are neat, legible and concise. Several 
salary increases have been the direct result 
of this. 


Think of the ways you could use Corona to make 
the most of your job, whatever it is! Mail the 
coupon now! You will receive, free, a valuable 


new book, The Writer’s Guide. 
L C Smith & Corona Typewriters Inc 


Sales offices in principal cities of the world 
Established 1903 


Also manufacturers of the L C Smith 
Typewriter, the Ball-Bearing Office Machine 


Have you ever thought you would like to write short stories? This 
free book contains a new easy method of building a dramatic plot. 











LC Smith & Corona Typewriters Inc 





513 E. Washington St., Syracuse, N. Y. 


You can own 
this latest model 
CORONA 


It’s the finest Corona ever built 
—made by the world’s pioneer 
manufacturers of portable type- 
writers. 


A sturdy, dependable writing 
machine with full width (10 
inch) carriage, twelve yard, two 
color, self-reversing ribbon, vari- 
able line spacer, everything you 
expect in an office machine. Yet 
it is compact, portable, easy to 
carry with you wherever you go. 


Standard Keyboard 


Corona has the four-row stand- 
ard keyboard used in all offices 
and taught in business schools. If 
you are accustomed to using a 
large machine, you will be at 
home on Corona. If you have 
never used a typewriter before, 
you'll find that it is easy to learn 
with Corona. 


Buy a Corona on 
easy terms 


A small deposit puts Corona in 
your home and then you can pay 
on easy, monthly terms just like 
rent. Your Corona dealer will 
gladly accept a used typewriter, 
any standard make, as part pay- 
ment. You need not wait another 
day. Just look up Corona in your 
phone book and the dealer will 
send you one for free examination. 


The coupon will bring you our 
latest literature. Mail it now. 





Without obligation to me, please send me a free copy of 
The Writér’s Guide—and complete information about Corona. 


I should like to know its trade-in value 
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Now-— 


all oil burners will be 
judged by this new 
standard of 
perfection 


T doesn’t take long for such news 

to make the rounds. You may 
have heard of the amazing suc- 
cess that greeted the new silent 
NOKOL when it was introduced 
some months ago—Sales of nearly 
$5,000,000 in 90 days! 


This record-breaking reception 
proved the country was “sold” on 
the desirability of automatic oil heat. 
It showed that thousands wanted 
oil heat but didn’t want the noise 
that heretofore went with it — 
that thousands were awaiting the 
final perfectingofoilheat,and recog- 
nized it in the new silent NOKOL. 


If you have been among the thou- 
sands who were waiting, you are to 
be congratulated, For now you may 
have the kind of heat you’ve always 
wanted—quiet, care-free, automatic 
oil heat that will mean more to the 
comfort and peace of mind of your 
household than all other inventions 
for the home put together. A de- 
gree of efficiency never before 
dreamed possible—and which never 
before was possible—until the 
NOKOL engineers crystallized their 
dreams in the new Silent NOKOL. 


The NOKOL can be installed in 
your present heating plant, with 
practically no interruption of serv- 
ice. And you'll be sure to get the 
most economical size for your home, 
because NOKOL is made to fit 
every requirement—eight different 
sizes and 122types. Mailthecoupon 
for booklet and details of our attrac- 
tive budget plan. 


. © 
NEW Silent 


Nekol 


REG.U.S.PAT. OFF. 


AUTOMATIC OIL HEATING FOR HOMES 


FREE—~NEW BOOK 


AMERICAN NOKOL COMPANY 
Dept. 30, 4158 Schubert Ave., Chicago 


Please send me your new book on OIL HEAT. 











Name 





Address 





State 











City. 
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The SHIPSHAPE Home 


Replacing a Common 
Snap Switch with 
a Flush Switch 


By Georce A. WILLOUGHBY 


O REPLACE a common snap switch 

with a flush switch is a relatively 
simple undertaking for the amateur elec- 
trician. First open the main house switch. 
‘Take off the knob and cover of the snap 
switch (Fig. 1), disconnect the wires and 
remove the switch entirely. 

A hole must be cut in the wall for the 
switch box required for inclosing the new 
flush switch. This metal case is to be 
fastened to the lath or to a wooden cleat 
with wood screws which pass through 
holes in the “ears”’ of the box. 

Three important points must be kept 
inmind. First, the hole must be just large 
enough to receive the box, but small 
enough to be covered completely by the 
switch plate or cover. Second, the hori- 
zontal location must be such that there 
will be no wall stud to interfere with the 
box. Third, the upper and lower limits 
of the hole in the plaster must be so 
located that solid lath will be in the 
position where the screws are to be placed. 

Remove some plaster immediately 
around the loom-covered wires and probe 

















Fig. 1. The cover is removed and then the 
snap switch is disconnected and taken off 


with a screw driver to see that there are 
no studs to interfere. Place the switch 
box against the wall and draw two short 





Fig. 2. Marking on the wall the width 
of the box for containing the new switch 


lines—not the whole length of 
(Fig. 2). A sharp screw driver orl 
when used for marking, will cut thro iy 
the wall paper and nick the plaster i‘ | 
move some of the plaster between a 
lines with a screw driver or chisel a ’ 
then locate the upper and lower limits of 
the switch box opening to suit the lathe 
Bore holes in the lath to be removed ra 
starting a keyhole saw (Fig. 3), Do bi 
cut clear through the lath, but leave suff. 








Fig. 3. When the plaster has been removed, 
a hole is bored at each side of the lath 




















Fig. 4. Cuts are made with keyhole or com- 
pass saw to remove the obstructing lath 
| 
cient to prevent the lath from moving 
excessively while the second cut is made. 

Clean out the opening, remove the 
knock-outs from the box to receive the 
loom-covered wires, bring the wires into 
the box, clamp the loom in place, and 
attach the box with wood screws. The 
remaining steps in installing the new 
flush switch are exactly as described on 
page 82 of the April issue. 








How to Varnish Wall Paper 


HEN ordinary wall paper is used in 

a child’s room or in any other 
room where it is apt to become badly 
soiled, it can be given a coat of white 
damar varnish to protect it and to allow 
it to be cleansed with a damp cloth. The 
varnish may be mixed with turpentine to 
reduce the gloss, even to the extent of 
two parts of turpentine to one of varnish. 
It is best to apply a preliminary coat 0 
glue size made by soaking 4 lb. white 
glue over night in a little water and add- 








ing 114 qts. boiling water.—L. D. M. 


— 
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The Shipshape Home 


DISCARDED pieces 
of linoleum can be 
put to many uses 
in keeping a home 
shipshape. Kitchen and other tables with 
worn and cracked tops may be recondi- 
tioned by covering them with linoleum. 
If painted, varnished or shellacked, the 
linoleum makes a smooth, durable top. 


Many Uses for | 


Linoleum 













gs] BOTTOM ¢ @> FINISHED 
oy) LACED * BASKET 
TOGETHER 


Besides serving for various repairs, old 
linoleum can be made into useful “*baskets”’ 


Chair seats may be renewed with lin- 
oleum. It will serve for backing shelves 
and picture:frames. Disks cut from lin- 
oleum serve nicely for hot and cold 
platters, dishes and flower pots. Shoe in- 
soles can be made from thin linoleum. 
Waste paper and sewing baskets may be 
made by the methods illustrated.— 
GrorcE D. Huco. 








SMALL pieces of 
machine belting 
cut as shown and 
mounted on a strip 
of wood 4 or 5 in. apart are excellent 
holders for brooms and handled dusters. 
The board may be 
fastened to the 
wall in a closet or 
other convenient 
place. Care should 
be taken to have 
the holes fit the 
handles easily 
without being too 
large. A broom 
can be taken down 
from this hanger 
or replaced with a 
quick motion of 
one hand. 

In place of 
machine belting, 
the top of an old 
rubber boot or a piece of rubber tire, if 
not too thick, may be cut up and used 
similarly.—W. B. Sranspury. 


Rubber Holder 


for Brooms 














| WOOD STRIP 


iki: 










Le LEATHER 
<— 26" TABS 
AT Soros 3 j 


2: 


How the holders are 
made and mounted 








WHEN I undertook 
the hanging of var- 
nished tile paper 
in our kitchen re- 
cently, I found it much more difficult than 

ging ordinary wall paper. A decorator 
gave me a hint that enabled me to finish 
the job without further trouble. ‘The 
thing to do, he said, was to have the paste 
alittle thicker than usual and pastt two 


Hanging Tile 
Wallpaper 











one. In that way plenty of time was 
allowed for the paper to soften uniformly 
under the influence of the paste.—C. L. k. 




















or three strips before hanging the first | 
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You may “kid” 
the “cold-bath liar” 


but you envy him one thing 


OU know him—the“‘cold-bath 

liar.”’ He brags, offensively, 
about the bracing, stimulating, zest- 
ful feeling he gets when he tumbles 
out of a nice warm bed and jumps 
under the icy shower. Yes—you may 
dislike him because you think he’s 
lying half the time, but one thing 
you envy him. He gets by with a 
reputation for being antiseptically 
clean. 

How about yourself? Have you 
recently shoved your own familiar 
face up close to a truthful mirror 
for a good honest look? Try it. 
You are due for a surprise and a 
couple of shocks. You are going 
to discover that your face is really 
not quite clean. 

That off-color, almost-but-not- 
quite-clean look about your skin is 
caused by ordinary, unpleasant dirt. 


It comes from the air. The U. S. 
Weather Bureau estimates that there’ 
are 115,000 swirling bits of dust 
and grime in one cubic inch of city 
air. These bits of smoky grime are 
so small that they are invisible. 
They collect upon your face, in tiny 
wrinkles and open pores. Once 
there, they resist every effort of soap 
and water to get them out. 

You can get clean—and stayclean. 
A Pompeian massage in:your own 
home takes only sevent? seconds— 
no more time than a hot towel and 
rinse. Use this invigorating massage 
cream after shaving, for that stimu- 
lating, zestful “feel.” Use it to get 
clean, stay clean, then absorb some of 
the glory that gravitates to the cold- 
bath enthusiast. Above all, use it for 
the grand and glorious feeling that, 
by gosh! you really are clean! 


Make this convincing hand test free! 


Wash your hands thor- 
oughly. Dry them. Rub a 
little Pompeian Massage 
Cream into the back of your 
hand until the cream first 
disappears, then comes out 
again. Notice this—thecream 
goes in pink and comes out 





black! The black is dirt that 
you could not remove by 
washing. Now use this pleas- 
ant massage cream every day 
to give your face that clean 
and healthy look of the suc- 
cessful man. 60c at all drug 
stores. 


POMPEIAN 
MASSAGE CREAM 


Increases Your Face Value 











FREE «+ TO MEN ONLY Name — — 

The Pompeian Company, Dept. 32, 

Cleveland, Ohio. Please send me free, Street = 

the sample tube of Pompeian Massage 

Cream, with enough cream to make the . 

hand test, and to give me several City. State—_____—— 


massages. 
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PROVEN | 
UNBREAKABLE | 
and Superior in gvery way by 200,000 car- 


penters, machinists, National Industries 
etc. during 5 years. 


Every tool carries a tag GUARANTEEING by | 
FREE REPLACEMENT that the handle will 

NEVER BREAK or LOOSEN 
no matter how or how long used and that the 
edge, face and claw are unsurpassed. 


They are FORGED head and handle, in one 
piece of fine Tool Steel, specially tempered. 
The strongest material known. 

Grip is sole leather washers pressed on, 
riveted, weather proofed and polished. 
The most comfortable material known. 


You will get the same satisfaction that is 
making all users boosters of these, the 
FIRST and ONLY patented tools Guar- 
anteed ‘‘ Unbreakable’’ and 

Superior in every way. 


Using Estwing “Unbreakable” is Leadership 





Show this to your dealer, he will be pleased to serve 
you. Or send money with order, inclose 15c extra for 
each tool ordered which pays postage; or pay mail man. 








Curved Claw Hammer, 12 oz. Head $2.00 
oa ct) oe 16 “~ ee 2.00 

oe ci) “<« 20 ee oe 2.25 
Straight “ i | ie ai 2.00 
Td “ “<< 16 ee -“ 2.00 

ii ee ee 20 ee oe 2.25 
Half Hatchet No. 2, Smooth Face 2.25 
«ee ci] oe Seor cr 2.25 
Util-ax 28 oz. with Leather Sheath 2.25 
Scout Ax. 24 oz. “ 38 ze 2.00 
Ball Pein Hammer, 16 oz. Head 1.75 

ESTWING MFG CO., Rockford, 


How to Refinish Your Fidel 


(Continued from page 76) 


has been treated with the caustic. Now 
make up fresh warm water and enough 
vinegar to turn the water sour, perhaps 
three pints of vinegar to a pail of 
water, and use this to mop the floor a 
second time to neutralize any caustic 
remaining on the wood or in the joints. 

When the floor has dried overnight, 
with heat in the room, it should be sanded 
smooth with a weighted floor brush faced 
with No. 1 sandpaper. Be sure to sand 
in straight lines parallel to the joints. If 
any spots remain, they may be sanded 
or bleached out. 

The second method necessitates the 
use of varnish remover. The can should 
be shaken before it is opened for use 
since varnish remover consists of power- 
ful solvents combined with a solution of 
paraffin wax. When this mixture is prop- 
erly applied to the floor, the paraffin 
forms a blanket over the solvents and 
prevents their too rapid evaporation and 
at the same time forces them downward 
to attack the old varnish. It should be 
flowed on from a wet brush through the 
use of a single stroke drawn in one direc- 
tion only. 

Allow the remover about three minutes 
to soften the old finish. Then scrape the 
varnish off with a wide bladed scraper 


' and place the softened varnish waste on 


scrap paper, which should be thrown into 
the stove and burnt. 


7. NOT apply varnish remover care- 


lessly on a floor having an electric 
floor plug, as short circuits have been 
known to cause disastrous fires. Be sure 
to cut out the main switch while doing 
work on such a floor. Use great caution 
around the floor plug to make sure that 
no remover gets in to cause a short cir- 
cuit when the switch is closed again. 
Stubborn spots can be forced by rub- 
bing with No. 3 steel wool. When a part 
about ten boards wide has been stripped, 
it should be washed clean with denatured 
alcohol and burlap bagging. Allow the 
floor to dry overnight before sanding. 

Both types of floors, either machine or 
hand cleaned, are now ready for the 
second process—that of applying the 
filler or stain. Today our educated sense 
of color balance demands an orderly 
movement in color values from the ceil- 
ing to side wall to furniture to floor, in 
which case the latter is, of course, the 
darkest. Thus, if we have a ceiling not 
quite white, side wall ivory, furniture 
walnut or mahogany, the floor should be, 
from an artistic standpoint, a deep brown 
to support this color mass. With this 
thought in mind we can make up our 
filler to a deep walnut color or buy it 
ready made, as the case may be. 

If you prefer light floors—and they are, 
of course, still very popular, as they are 
generally believed to be easier to keep 
looking well than dark floors—you will, 
of course, use a natural colored filler. 

A good filler is made on a silex base, 
not on cornstarch or whiting. Cornstarch 
shrinks in the pores and hence will not 
produce a satisfactory base for the finish. 


a or silica, on the other hand, js made 
rom ground flint or quartz and is 
changeable, while having the additions) 
value of being transparent, 

— us make up a liquid of three quarts 
of benzene or gasoline and one quart of 
real turpentine. To this we add eight 
ten pounds of silex and stir to a milkike 
consistency. In order to bind this * 
ture together, we will add one quart of 
floor varnish, one pint of boiled linseed oil 
and one pint of japan drier; this is to 
make the filler harden quickly ley 
evenly. 

Up to this point we have introduced 
no color and hence it may be used to fill 
the floor and produce the so-called natural 
or light finish. Suppose we have decided 
in this case to make it a deep walnut, 
It will be necessary to add a pint of| 
asphaltum varnish to give the filler a 
deep golden tone, and then stir into the 
pail of filler mixture three pounds of 
burnt umber and one pound of Vandyke 
brown, ground in japan or in oil, the 
former preferred. When all is mixed 
thoroughly, it is well to strain it through 
a layer of coarse burlap or bagging to be 
sure none of the japan color has remained 
in lump form. 

Before starting to fill the floor, it 
will be necessary to get some old bags) 
and cut them up into 1-ft. squares, A 
few clean rags also will be needed. 

Start in a corner of the room and, 
taking a strip about five boards wide 
clear across the room, brush. the filler 
freely with a wide stubby brush, too 
worn for good painting. Now fold some | 
burlap squares into a smooth pad and| 
rub the filler vigorously into the pores | 
and joints across the grain. The same} 
pad should be used for all the work of| 
“padding in,” as the face of the burlap’ 
becomes loaded with excess filler and s0 | 
hastens leveling the pores and floor joints 
with solid material. An excess always 
remains, however, which should be cleaned 
off with fresh burlap and rags. 














OU will appreciate the fact now that | 

floor work means quite a bit of real| 
labor, and when it comes to applying the 
filler and perhaps the cleaning up of the 
floor in the beginning, I would suggest the 
hiring of a painter accustomed to this 
kind of work. However, the task should 
not daunt any thoroughly enthusiastic 
home worker—it merely calls for vigor 
and persistence. 

At this point in our discussion, I want 
to be quite emphatic on the amount of 
time to be allowed for the filler to dry. 
Under no circumstances should Jess than 
twenty-four hours be allowed for drying 
and forty-eight are better. The room 
should be kept warm and freely ventilated 
in the meantime. 

From this point on we have several | 
choices of finishes available. 








Next month Mr. Waring will tell ia 
detail how to finish floors with shellac 








and wax, varnish, and brushing lacquet- 


—— 
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A Kitchen Table Bench 


(Continued from page 73) 


time and effort 
will produce a 


| Fig. 5. 


of the two wedge- 
shaped pieces is 
beveled to prevent 
the clamping piece 
from rising when 
pressure is applied. 
If enough taper is 
put on the pieces, 
the stop will grip 


stock varying in thickness from 14 to 


14 in. | 
Many a home worker undoubtedly will 
wish to increase the possibilities of this 
outfit by using a metal stop and a small 
metal vise. Both of these usually may be 
obtained at the hardware store. If not, 
they can be had on special order. 








Fig. 5. A homemade 
wooden stop for planing 


HERE are several excellent types of 
stops available, but the kind that is 
adjusted with a screw driver is preferred 
by many because it stays “put.” To fit in 
such a stop, first bore a hole large enough 
to allow the bar to move freely. Then 
place the stop in position and mark around 
the horizontal surface with a knife, or 
awl. The cutting is completed with a 
chisel, until the top of the plate lies flush 
with the bench top. The stop is fastened 
with screws as illustrated in Fig. 6. 

The rapid-acting type of vise probably 
is preferable for a small bench. It may be 
only 4 in. in length, but one with 6-in, 
jaws will prove more _ satisfactory 
in the long run. 
These vises are 
made for tops of 
24 in. in thick- 
ness, so for this 
job it is neces- 
sary to build up 
the thickness by 
using a %%-in. 
piece of wood as 
a filler. 

To fit the vise 
in place, turn 
the plank over as 
shown in Fig. 7. 
Detach the free 
jaw of the vise 
temporarily for 
convenience in 
working; then fit the stationary part 

















Fig. 6. Fastening an 
iron stop in place 


top for the thickness of the jaw, and also 


wood to each of the inside surfaces of the 
jaws to prevent marring the work. 


into account so that it will come flush 
with the jaw of the vise. Such an apron 
can be nailed to the edge of the plank or 





more satisfactory | 
stop as shown in | 
This stop | 
is made from three | 
pieces of hardwood | 
34 by 134 by 6 in. | 
One edge of each | 





to the top. Cut back in the edge of the | 
make allowance for screwing a thin piece of | 
If an “apron” piece is to be used to _ 


hold up long boards as shown in Figs. 1 | 
and 8, the thickness of it must be taken | 





under the edge, according to the con- | 


[Suction decided (Continued on page 102) | 
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hes 
N Qo | 
BO. miles 


Towork and back 


for one cent per mile 
~-and you enjoy the ride 


Healthful spins in the bracing spring air! Anewzest 


tothe morning andeveningridesdowntownandback, 


This new-type motorcycle carries you comforta- 
bly and enjoyably for one cent per mile. Less than 
car or bus fare! One of the most reliable means of 
power transportation ever developed. Harley-Dav- 
idsons are known the world over for dependability. 


Easy to ride and control —safe. Parks in any 2x8 
foot space—convenient. Travels 80 miles on a gal- 
lon — economical. Powerful Ricardo-head motor. 
Easy to buy. Ask your Harley-Davidson dealer about 


his Pay-as-you-ride Plan. Price complete with $ 2 3 5 


3-speed_ transmission and full electric equip- 
ment, f. o. b. Milwaukee - . : . 


Big sales opportunities in open territories. 


HARLEY-DAVIDSON 
[New-type] Single 


Mail the coupon 
for literature 


Har.ey-Davipson Motor Co, 






Lowest cost fast 
delivery service 
obtainable. For 

delivery, col- 
lectors, inspect- 
ors, messengers, 
etc. Single covers 
more ground ata 
fraction the cost 
of car or truck, 


Quick Delivery 
at Lowest Cost 
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Communication for a Growing Nation 


An Advertisement of 
the American Telephone and Telegraph Company 


Tue first telephone call 
was made from one room 
to another in the same 
building. The first advance in 
telephony made possible conver- 
sations from one point to another 
in the same town or community. 
The dream of the founders of the 
Bell Telephone System, however, 
was that through it, all the sepa- 
rate communities might some 
day be interconnected to form a 
nation-wide community. 

Such a community for speech 
by telephone has now become a 
reality and the year-by-year 
growth in the number of long 
distance telephone calls shows 
how rapidly it is developing. 
This super-neighborhood, ex- 
tending from town to town and 





state to state, has grown 
as the means of communi- 
cation have been provided 
to serve its business and social 
needs. 

This growth is strikingly shown 
by the extension of long distance 
telephone facilities. In 1925, for 
additions to the long distance tele- 
phone lines, there was expended 
thirty-seven million dollars. In 
1926 sixty-one million dollars. 
During 1927 and the three follow- 
ing years, extensions are planned 
on a still greater scale, including 
each year about two thousand 
miles of long distance cable. 
These millions will be expended 
-on long distance telephone lines to 
meet thenation’s growth and their 
use will help to further growth. 





| a board may be 














Go Into the Woodworking Business 


Big profits instead of small wages. Plenty 
of interesting work. One machine com- 
pletely equips you. SIMPLICITY Wood- 
worker is eight machines in one. Does 
ractically every woodworking operation, 

akes the fanciest woodwork for homes and 
other  build- 








articles. Write 
us about this 
opportunity. 


Combination 
Woodworking 
Machine Co., 
152 N. Des- 
plaines St., 
Chicago, Ill. 


reer ge 











mam 
SSeceeses 





Nothing else will do—to insure self-adjust- 
ing filament control, utmost tube perform- 
ance. longest tube life. Insist on Amperite. 
Eliminates hand rheostats. Simplifies wiring. 


Price $1.10 complete. Sold everywhere. Write for 
Free Radiall Book giving season’s 
popular hook-ups and con- 

struction data to 

Dept. PS5. 
RADIALL CO. 
50 Franklin St., 
New York 


RITE 


RES. V.S PAT OFF. 
=, 


The “SELF-ADJUSTING’ Rhcastat 
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A Kitchen Table Bench 


(Continued from page 101) 


upon; the former is the easier 

A substitute for a vise that is comet 
used is a block about 134 by 3 by 8 in 
which is cut on a long bevel for 3 or 4 ra 
on one of the flat faces and Screwed 
against the upper left-hand corner of the 
apron in such a way that the bey 
eled part forms a ma 
V-notch into 
which one end of 








pushed when it 
is to be planed. 
The board is 
further support- 
ed by two pins in- 
serted into holes 
in the apron. 

When thin 
stock is to be 
planed on the 
surface and you 
have not fitted a 
regulation bench 
stop, you can 
nail a strip of wood temporarily across 
the face of the bench board to act as a 
stop. If you prefer, you can make a 
removable stop by nailing or screwing a 
block 34 by 1% by 4 in. across one end 
of a thin piece of hardwood \ by 4 by 
12 in. To use this stop, the block at the 
end is gripped in the vise in such a way 
that the thin board lies flat across the 
bench top. 

To do smooth surface planing, it is im- 
portant that the table be rigid. It can 
be braced by cutting a stick of wood to 
reach diagonally from under the left end 
of the bench: top to the juncture of the 
floor and wall of the kitchen or to any 














Fig. 7. How a rapid. 
acting vise is fitted 





Fig. 8. One form of bench top with apron, 
quick-acting vise, and adjustable planing stop 


convenient stop on the floor. This brace 
will resist the tendency of the table to 
sway when the plane is pushed forward. 

Because of the bulkiness for storage, 
it may be better in some cases to omit 
the apron.and use instead a special sup- 
port constructed like an old-fashioned 
window stick, having a number of notches 
to suit boards of various widths. 

The completed top with metal stop and 
vise and with an apron containing a series 
of holes for supporting long boards is 
shown in Figs. 1 and 8. With such a con- 
venience the handy man is not prohibi 
from doing small jobs in repair and cot 
struction even though modern civilization 
has forced him into restricted quarters 
which to work. 





Next month a bench lathe table for 
small quarters will be described. 
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You are assured of the accuracy of the 
answers in THE Pocket GuipE ‘ro ScIENCE 
because it has been edited by Dr. E. F. Free, 
the distinguished author of ““The Story of 
Man and His World.” Dr. Free has a re- 
markable genius for condensing the known 
facts about scientific questions into vivid, 
easily remembered paragraphs. 


SPECIAL OFFER 


THE POCKET GUIDE TO SCIENCE is 
not for sale. It is offered to you without 
one penny extra cost, with a 14 months’ 
subscription to POPULAR SCIENCE 
MONTHLY. 

In Tue Pocker Gutve To Science you 
get full information of all that the scientists 
have discovered up to the summer of 1924. 

Poputar Sctence Montuty “carries on” 
where TE Pocket GutpE To ScIENCE leaves 
off, The Pocker Gutpe gives you all the 
information up to right now—Poputar 
Science Montuy will give you all the im- 
portant, interesting and new discoveries of 
science for the next 14 months. 

In every issue of Porutar SciENCE 
MontHLy area dozen or more important arti- 
cles thatexplain and picture the most fascinat- 
ing and significant new developments, dis- 
coveries, and undertakings in exploration, 


PoPpULAR SCIENCE MonrTHLY, 250 Fourth Ave., New York 


POPULAR SCIENCE MONTHLY 


e . . e ee . 
in engineering, in health, in electricity, in 
medicine, and in every branch of science. 
And there are also, in every issue, a hun- 
dred or more articles describing the impor- 
tant new inventions in every branch of 











A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 


Why does static interfere with radio messages? 

What gland makes people grow tall or keeps 
them short? 

Why do we grow old? 

What is the safest stimulant? 

What is the function of the liver? 

Why are tears salt? 

Can energy be destroyed? 

Why can’t you skate on glass if it is smoother 
than ice? 

How do self-winding clocks work? 

Why does an iron ship float? 

Can we see atoms with a microscope? 

What are electrons? 

Is electricity a form of matter? 

What is a crystal? 

How large is the universe? 

Why do the stars twinkle? 

How do we know what the stars are made of? 

Is the inside of the earth molten? 

What is an electric spark? | 

What makes the noise of thunder? 






































SEND 
N 


Send no money, just the coupon., If within 
10 days after you receive the book and 






POPULAR SCIENCE MONTHLY 
250 Fourth Avenue, New York 

I accept your offer of Toe Pocket Guipr To Sctence and a 14 
months’ subscription to Poputar Science Monrtuty. I will pay 
the postman $2.95, plus the few cents’ postage when he delivers the 
Pocket Guwe and the first issue of Poputar Sctence MonTHLy. 
If the book and magazine are not fully satisfactory to me I will 
return them within 10 days and you are to promptly refund my 
full payment. Please stamp my name in gold. 


Into THIS one brilliant book of 280 pages have 
been condensed the outstanding facts that scientists have 
discovered since Aristotle, the father uf science, dissected 
a frog to see what made its heart beat. 


How often have you wanted to know about the won- 
derful discoveries in science that have so changed the 
world we live in... the secret of radium... the romance 
of the atom . .. the origin of the earth! 


Or you may have wanted to know why glass is trans- 
parent ... how fireflies produce light . . . why the grass 
is green... if radio waves move in a straight line? 

All of these questions, and hundreds of others, have 
now been answered, for the first time, in one book— 
THE POCKET GUIDE TO SCIENCE. 


All that you probably will ever want to know about 
science is told in this one book that will fit in your pocket 
or grace a library table. The curiosity-satisfying facts 
about the world we live in are made instantly available 
to you in simple question-and-answer form in THE 
POcKET GUIDE TO SCIENCE, 


ame in Gold 
~on this Wonderful Book 


mechanical activity—page after page filled 
with photographs and descriptions that show 
you how you can save money in the shop, 
around your car, in your store, office and home. 


But all this is only part of the contents of 
one issue of the amazing PopuLar SCIENCE 
Montuty. It takes over 300 articles and 
pictures every month to tell the readers of 
Poputar Science Montuty all that has 
happened in the scientific, radio, mechanical, 
and automotive fields. 


Your Name in Gold 


We will stamp your name in 22-carat gold 
on the cover of THe. Pocket Gu1pE To 
SctENCE at no extra cost to you if you use the 
coupon below immediately. 

You are offered a 14 months’ subscription 
to PopuLaR SciENCE MonTHLy (regular price 
if bought by the month would be $3.50) with 
Tue Pocket GuIDE TO SCIENCE—all for 
$2.95, plus the few cents’ postage. If you are 
already a subscriber to Poputar SciENCE 
MonrTHu y we will be glad to extend your sub- 
scription 14 months if you accept this offer. 


In using the coupon please PRINT your name 
























magazine you decide that you are not satis- 
O fied in every particular you may return 
. ty Name. 
them and your entire payment will be re- 
ONE funded promptly and without question. Address 
Could any offer be fairer? City 
P.S. 5-27 
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AUTOMATIC 





MOTION PICTURE 
CAMERA AND PROJECTOR 





/ Noo Rag 
complete 
Motion Picture Outfit — 

atalowercost/ | 


HE Pathex outfit provides all you 

need for perfect modern motion 

picture photography and projection 
at least expense and with absolute safety— 
for all Pathex film is non-inflammable! 

The CAMERA is simple and automatic—just a 
few seconds to load, then aim and press 
the button—that’s all! All Pathex films 
are developed free at Pathe Laboratories. 

The PROJECTOR, motor-driven, enables you to 
show your own and Pathex Library films 
just as easily and conveniently as they 
are taken. Operates from ordinary 
lighting current. 

The LIBRARY of Pathex films puts at your disposal 
a vast range of motion picture subjects 
for use with your own films for ever- 
ready, up-to-date entertainment of young 
and old. 


PATHEX, Inc., 


35 West 45th Street, New York, N. Y. 







Demonstration 
at your dealer’s 
or write direct 
to us for illus- 
trated booklet 














We furnish blue prints, 
finishing material and in- 
structions. Buy the works, 
dial, weights and pendu- 
lum from us at surprisingly 
low prices. You make a fine 
profit building — artistic 
clocks for your friends. 


Plain Works As Low As $5.00. 
Others with Chimes at All Prices. 
Ask for Attractive Free Offer. 


AMERICAN CHIME CLOCK 
COMPANY 


1691 Ruffner Street 
Philadelphia 


although it is quite simple, adds very 
much to the beauty of the table. Almost 
any cabinet wood will be suitable. A 
dull, dark finish is recommended. although 
colored, brushing lacquer or enamel may 
be used on the simpler table. 








Bill of Materials 
No. Pcs. T Ww. L. Part 
For Figs 4-5. 
2 56 12 32 Top 
1 56 8 32 is 
t 1% 1% 23% Legs 
2 1% 1% 27% , 
2 58 3% 25% Rails 
2 5% 3% 10 “ 
2 56 3% 14% 25 
4 5% 1% 4 End Rails 
2 Sy 2% 4 Drawer fronts 
4 % 2% 12 ie sides 
2 % 12 3% sg bottoms 
2 1% 4 14 Feet 
1 3% 4 26% Bottom shelf 
2 Drawer pulls 
3 pairs Butt hinges 
1 pair 4 Piano hinges 
For Figs. 2-3 
2 34 16 32 Top 
3 1% 1% 29% Legs 
Z 1% 2% 29% og 
4 3% 9 16 Upper front rails 
2 3% 1% 16 Lower “ i 
1 % 2% 2314 Upper rear 
1 3% 1% 23% Lower “‘ 
1 34 1% 14% Gate 
1 % 62 141; “ 
4 3g % 2 Glued to legs 
4 % % 9 ar ae ee 
1 Y% ¥% 40% £Molding 
4 Ye 4 Dowels 
3 Butt hinges 
All dimensions are in inches. | 
| 








Graceful G ate-Leg T ables 


(Continued from page 77) 
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SIDE VIEW OF TABLE CLOSED 


Fig. 5. Another view of the table showing 
the gates closed; detail of the framing 





How to Repair Chair Seats 


To THE Epitor: Can you tell me where I may find 
complete instructions for replacing worn-out cane and 
rush chair seats?—L. D., Detroit, Mich. 

Canin in our April, 1925, and rushing 
in our November, 1924, issue. A few 
copies are available at 25 cents each. 





Small Vise Provides 
Feed for Drilling 


By Owen Lovejoy 


OLES of varying size can be drilled 

through iron up to 4 in. in thick- 

ness with the inexpensive drilling device 
illustrated. 

The machine is an inexpensive polish- 
ing head driven by an old vacuum cleaner 
motor, the many uses of which have been 
described previously in PopuLAR ScrENCE 
MontTHLy. 

The main feature of the drilling attach- 
ment is the feed, which is provided by a 
small vise clamped to a wooden upright. 
The shank or bar of the adjustable jaw 





























1. 
4 goin or money order. a 
Dept.8 "Be Columbia,SC. nat OEP a 





How Mr. Lovejoy uses a polishing head 
and a small vise as a drilling machine 
L 


‘is made in the work with a sharp p' 


of the vise serves as a support for the 
piece to be drilled. The drill point enters 
the hollow end of the shank after it has 
passed through the work. 

It was necessary to saw off the anvil- 
nose of the vise with a hack saw, but 
otherwise the vise is uninjured and may 
be taken off at any time and put to its 
ordinary uses. The wooden support also 
may be removed quickly to clear the 
bench for other work. 

Several sets of screw holes in the top 
of the bench allow the wooden upright 
to be set closer to or farther away from 
the polishing head to suit various lengths 
of drill bits. 

The drill chuck shown is an improve- 
ment over a similar one illustrated ina 
previous article. A piece of broomstick 
was drilled and screwed on to the taper 
spindle of the polishing head and thet 
turned until a 3-in. length of iron pipe 
could be driven on over it. A taper hole 
next was turned in the outer end of the 
wood so that the shank of a bitstock type 
of drill could be driven in. Any size bit 
from 1g to %& in., or even more, may be 
used. ? 

To remove a bit from this improvised 
chuck, it is grasped by a heavy pair 
pliers, which is then struck a sharp blow. 
The bit is inserted in the same way. 

Before a hole is drilled, a center 
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INS Ist PRIZE 


Cost 














No tool 
needed 
but a 
small 
tack hammer. 
Any 
school boy 
Sade can put i 
| together. —" 
‘ MAYFLOWER . SANTA MARIA 
é The Ship that brought the Pilgrims The Flag Ship of Columbus in the 
to America Discovery of America in 1492 
'S Size: Height 25”, Width 9”, Length 27” Size: Height 25”, Width 11”, Length 27” 
“| 1 YOU CAN PUT THESE MODELS TOGETHER IN A FEW HOURS 


shing VW: HAVE received so many letters of inquiry from all explaining every operation to complete these beautiful 


\ few over the country asking us how they can get a beau- models. Hull and all parts are of wood. This is’ not a 
\. tiful Ship Model without paying $100.00 or more. cheap cardboard imitation. 
Realizing that the high prices asked have made it possible List of parts supplied for ‘‘Santa Maria.’’ Space does 
for only a very few to have one of these beautiful models, not permit describing the parts for ‘* Mayflower,”’ but it is 

the WORLD'S LARGEST BUILDERS OF SHIP MODELS _ just as complete in every pe 
.* have decided to try out a plan that will make a ge Hull and keel, 3 pieces; rudder: rudder support; 6 hause 
mp for everyone to own one of these beautiful models, by pipe rings; 6 cannons; 6 port shutters; 11 shields; front and 
supplying you with all the parts, cut to fit, and ready to poop deck sides; railings; upper deck with decorated stern; 
anvil- put together. You need know nothing about ship build- rigging channels; anchor; lamp and bracket; crow’s nest; 
, but ing. We have made it so simple and easy by explaining bow sprit; yard arm; 3 masts, fore, main and mizzen; 
| may every operation so clearly that a school boy can put one of — spanker boom; jib yard arm; fore mast yard arm; main sail 
to its our iecdels together in a few hours. No confusing details; yard arm; top sail yard arm and lateen sail yard arm; wire 
+ also diagram and instruction sheets are written so that anyone for sails; brass name plate; rigging cord (light and heavy); 
the can understand them. brads; staples; glue; pullies or blocks and falls; rear balcony; 
Mrs. C. J. Bierbower of Philadelphia, Pa., after complet- rear balcony railings; side balconies; side cabins; flags; 
at ing a model of the ‘Santa Maria’ from our $4.98 cut to ladders; 18 bumping strips; jib sail; fore sail; top sail and 
i: ft parts, was so pleased and delighted with the Model, mizzen sail; stand, 3 pieces; all parts needed to complete 


engths that she entered it in a Model Contest held by the Pub- the Model. Shipping weight, 6 pounds. All Canadian or 
lishers of Science and Invention Magazine. This Model Foreign orders must be accompanied by Money Order for 


prove- was entered against hundreds of other Models from all $4.98, plus a sufficient amount for parcel post charges. 
d ina parts of the country, and, Mrs. Bierbower’s ‘‘ Santa Maria”’ #1) a 

mstick was awarded the Grand Prize Worth More Than $100.00 for Write for our free, beautiful illustrated booklet on 

taper Its Decorative Beauty and Simplicity of Construction. Ship Models and their History. 

i then While Mrs. Bierbower was delighted, she said, “chat it was  srrsmenmsenecseccccceccccsscscccccocsasscnssasssascssnasscsscnscssccsnsssessessssnsy, 

me not a surprise as the Model was the most beautiful of its MINIATURE SHIP MODELS, 





of the kind that she had ever seen.’’ The parts we will send you -E 3818-20-22-24 Baring Street, Dept. 9, Philadelphia, Pa. : 
k type are Identical with the Ones Used by Mrs. Bierbower. There = Please send me the completed parts, cut to fit, and ready to put § 
ize bit Were No Parts Used In This Prize Winning Model Other 3 together for the Model... .. 0... .-.- cece cc cccceececsecee. en 
nay be Than Those Supplied By Us in Our Regular $4.98 Complete : I will pay postman $4.98, plus postage (a few cents). : 

. Kits. : : 2 : PLEASE PRINT NAME AND ADDRESS PLAINLY TO AVOID DELAY : 
ovised t We supply you with every part to build either the : : 
pair of Santa Maria” or the ‘Mayflower’? Models, with a full 3 Name....... 0.26... .ee cence cee ete eects eee ee cee ees : 
~~ tailed diagram and instruction sheets showing and : SELEESIORIRG FSD 6 ose occ ose cierein 0. 0'decpay es dua. o gare eee tlre orate : 
“< MINIATURE SHIP MODELS i “itv ies 
——} %18-20.22-24 Baring Street, i haa SASSO RRARR DEES ERE ERE EI ~cisniccnanisbinehcahineeiianeseel 
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Every fan 


knows that- 


_ Every B-T prod- | 
| uct has been an 
outstanding 
success — 


ESIDE the Counterphase Receivers and 
Power-Six Kit, B-T offer the following 











products as the best you can buy. 


B-Power Unit 


No _ variable | 
resistances — 
no knobs to 
turn with this 
Unit. There 
is no guess- 
work about 
voltages. It 
delivers 
enough — volt- 
age to prop- 
erly operate 
the power 
tubes on mul- 
ti-tube sets. 
Price com- 

lete with 

aytheon 
Tube $39.50 





UX DETECTOR SOCKET 


The only real remedy for pre- 
i venting howling—(caused by 
| vibration of tube elements),— 
an exclusive, patented B-T 
| product. No springs. Shock 
| absorbers top and base. 
UXD Model—illustrated— 
$1.00 


For your other tubes use the 
UXA_ type, without side 
\snubbers. Vibrations are im- 


| mediately absorbed 





OUTPUT TRANSFORMER 
A new Bremer-Tully 
product for use be- 
tween the last audio 
stage and the speaker 
junit. It protects 
speaker windings 
from high current 
passed by type 171} 
and 210 tubes. With} 
some speakers it im- 
proves tone quality. 
Made with the same | 
care as the “Eu- 
phonic’’ AudioTrans- 
former. 

Six terminals offer 
a selection of ratios. 











CHOKE COIL 


It is considered good 
practice to use choke coils 
|in modern circuits to pre- 








vent radio frequency cur- 
| rents from entering audio 
| circuits. 
| 
| The B-T Choke is housed 
in a bakelite case and 
mounts with a single 
screw. 





| BETTER TUNING 
1 . 

| You will be repaid for reading this eighty-page booklet. 
| Eleventh edition now out, covering current radio ques- 
| tions. Write for your copy today. 


A Stand for Shoe Polishing 


Has Convenient Foot Rest and Compartment 
for Cleaning Materials, Brushes and Cloths 


sy Wintiam W. KLENKE 


Woodworking Instructor, Central Iligh School, Newark, N. J. 
o o d 


rf HAT is the trouble, Frank?” I 
asked, as he strolled into the 


school shop with a downcast face. 

*“T was called down at drill inspection 
in the gym for not having my shoes pol- 
ished,” he replied. 

“Well, that suggests a 
good idea for your next 
model—a shoe polishing 
stand.” 

“That’s fine!” ex- 
claimed Frank, bright- 
ening up. “Tl start in 
today, if it is conven- 
ient.”” 

I gave him a drawing 
similar to that repro- 
duced below and_ told 
him to get out the rough 
stock, using whitewood. 
Frank soon had thisdone. 

“Lay out and plane 
the taper on the four 
legs,” I said, “but re- 
member to taper only 
two sides of each leg. 
After you have planed 
the legs, hand dress the 
rails and plough out the 
rabbet on the underside 


of all rails to receive the bottom board.” 
Frank finished this before the close of 


school and came in early the next day. 


“Why, you are one step ahead of me,” 
I told him. “I see you have sandpapered 
the legs and rails. Now for the joints. 
This joint is called a leg and rail or butt 
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A handy stand like this makes the 
polishing of shoes less disagreeable 






i. . 


dowel joint and is very simple to make i 
you follow instructions. First mark each 
leg and rail with a number, one and two, | 
three and four, and so on, to indicate 
which leg and rail are to be glued together, | 
Then, with a marking | 
gage, draw the center 
lines on both legs and 
rails, being careful to set 
the gage one quarter 
inch greater for the legs. 
That is to take up the 
setback of the rails. The 
next step is to place each 
leg and the correspond. 
ing rail (as one and two) 
in the vise and with a 
try-square and knife in. 
tersect the gaged center 
line, thereby marking 
the centers of the dow- 
els. Using a three-eighth- 
inch auger bit, bore holes 
three quarters of an inch 
deep at each point. 
“That means twelve 
cutting turns, doesn’t 
it?”’ interrupted Frank. 
“That's right. The 
fourth step is to place a 
long dowel rod in the vise in a vertical 
position and use a dowel pointer and brace 
to chamfer the end slightly. Move the 
rod up in the vise and saw off a piece one 
and a half inches long. Repeat until all 
the dowel pins have been cut. Notice that 
each dowel pin will be chamfered on one 
end only. When inserting these 
pins into their proper holes, place 
the square end in.” 
“Why not countersink the holes 
instead of chamfering the dowel 
pins?” Frank inquired. 





* HAT would accomplish the 

same thing—thatis, tomake 
it easier for the dowel pins to enter 
the holes when the parts are 
forced together. The fifth step 1s 
to drive all pins in place (square 
ends first) and make a trial fitting 








by clamping the entire job—o 
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=H, then struggled to pull out the 


course, without glue.” f 
Frank made his trial fitting and 
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FRONT VIEW 








BREMER-TULLY MFG. CO. 
520 So. Canal St., Chicago, Il. 














— 7 —= suggested, “but do not remove 


END VIEW 


How the stand is constructed. The edges of the top 
may be molded as shown, rounded, or left square 





dowel pins. a 
“Try a pair of gas pliers,” I 


them all the way—just enough 9 
that the fingers can do the rest. 
When gluing up any furniture, t 
usually must be done in two sep- 
arate operations with at least eight 
hours between for the glue to get 
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hard. On (Continued on page 107 
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— 
Stand for Shoe Polishing 


(Continued from page 106) 





this piece it makes no difference whether 
you start with the sides or the ends. Sup- 
se we start with the ends. Put plenty 
of hot glue in the holes and also dip the 
unchamfered ends of the dowels halfway 
in glue; now drive the dowels into the 
rails with a mallet. Put plenty of glue on | 
the rest of the pins, also in the opposite | 
holes. You will have to hustle at this 

int or the glue will set too much before 
we have the joint clamped up tight. Now 
—quick!—the clamps!” 7 

“Here are scrap pieces of wood, too, 
Frank said. They were to prevent the 
camps from bruising the wood. 

“Sight across both legs to make sure 
they are in line,” I told him, “and remem- 
ber to throw a little sawdust on the joints 
when they are together; that will make it 
easier to remove the glue.” 








T WASN’T long before Frank had both 

ends glued up. “What's next?” he 
asked eagerly. 

“While you are waiting for the glue to 
set, we can finish the top. Hand dress 
both surfaces and carefully join (plane) 
theedges. Lay out for the invisible hinges, 
locating the centers for the screws, which 
will also be the centers for boring the holes 
to receive the hinges. It is worth while to 
try it out on scrap stock first, Frank, as 
you have never used this type of hinge 
before. If you ever want to use this type 
of hinge in work at home, you will find 
you can get them at any well-stocked 
hardware store.” 

After a short time Frank came over to 
me with a satisfied smile, swinging the 
cover back and forth to show me that the 
hinges did not bind. 

“Now for the foot block,” I told him. 
“You will find it easier if you will cut out 
the outline, glue it to the cover, then 
shape it with a flat gouge and spokeshave. 
Then fasten the top to the body part and 
nail the bottom in place.” 

That done, Frank sandpapered the 
stand with No. 1, No. 4% and finally No. 
00 sandpaper. He took pains to use the 
paper folded over a block of wood. 


“T WOULD like to finish this a walnut 
color,” was his next remark. 

“Then apply a coat of either walnut oil 
stain or penetrating brown oak stain,” I 
said. “I prefer as a general rv'e to use 
the penetrating stain on whiiewood. 
After you have applied the stain, wipe off 
the surplus with a piece of cotton waste 
or a rag and allow it to dry overnight. 
Apply four coats of white shellac—the 

rst coat very thin—and rub between 
coats lightly with number 00 sandpaper. 
Rub the final coat thoroughly with num- 
ber 00 steel wool. Of course, you remem- 
ber that we must allow time between 
coats for the shellac to harden. Then 
apply a coat of prepared polishing wax— 
floor wax.” 
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ET ready! You’re off on an 
Indian—for healthful, thrill- 
packed days; for comfortable 
travel at less than carfare; for 
quick trips to business or pleas- 
ure in the “peppy” outdoor air! 


Either model is a winner, the 
Prince or the Scout. Smooth, 
quiet, easily handled — depend- 
able every minute on the road. 


Go anywhere with these fam- 
ous “pals”, any time, ata fraction 
of carfare cost—a cent a mile or 
less. Whirl away to favorite 
beauty spots, sparkling waters, 
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THE INDIAN PRINCE 
The Solo Single 


Learn to ride in 5 minutes. 
Climbs steepest hill on high. 
Speeds to 50 miles per hour. 

ow saddle. 3-speed trans- 
mission. Two-unit electrical 
system. Light, sturdy. 90 


~loads of it 


Never a dull day with these 
two famous Indian “pals”! 
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pleasant nooks, sport-packed 
places where cars could never 
reach. Until then you'll never know 
real motoring at its best! 


Easy to Own 
Let Us Prove It! 


Visit your nearest Indian 
dealer. Let him demonstrate the 
Indian Prince and the Indian Scout 
—the two “pals” that cut the heart 
out of travel cost. Let him explain 
our pay-as-you-ride plan that en- 
ables you to own an Indian—easily! Or 
mail coupon below for beautifully illus- 
trated FREE booklet telling the com- 
plete story of these two famous models. 


No obligation. Mail coupon TODAY! 











| —-— 





\ Motor } ois. 
the Indian Way 


Lowest initial cost! 
Lowest upkeep! 
No garage bills! 
No traffic delays! 


INDIAN SCOUT 
The Solo Twin 


Twin -cylinder smoothness, 
acceleration and power,com- 
bined with light weight, low 
saddle, ease of handling. 65 
miles per gallon. 1c per mile. 
Highest used-value. Thou- 





miles per gallon. Less than 
lc per mile operating cost. 
Price with complete elec- 
trical equipment $225 F.O.B. 
Springfield, Mass. 





DEALERS! 
A few good territories still 
open. Realopportunity tor 
ambitiousmen. Write now! 


sands delivered 7 years ago 
in use today. Price wit 
complete electrical equip- 
ment $285 F. O. B. Spring- 
field, Mass. 

















A few days later Frank gave a brisk 

final polish to the job. 
“Tf you will use a little of the same 
W grease when you polish your shoes,” 


I told him, ‘ 








‘vour shoes will be sure to | 
pass inspection.” | 











\ plaiig eee ne ore 

— Se ES 
- i Indian Motocycle Co., | 
i Dept.H-5, Springfield, Mass. j 

a Send me your illustrated Catalog describing 
l the Prince and the Scout. ] 
| Cl Check this square if you are interested in | 
e | our money-making proposition to dealers. i] 
| 

IRIs csieihondcs odncvl onkng Re 
| Dept. H-5 — 
SPRINGFIELD MASS. | Address si Pay ; 
oe eee RE OnE Wee Bee ] 


} Check nearest age to help us suggest 
| the model for your requirements. 
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Fill up the crack 


[is no trouble at all for you to make 
cracked walls or ceilings as good as new. 


Rutland Patching Plaster makes a perfect 
atch that’s as lasting as the wall itself. Rut- 
and is easier to use than plaster of paris 
because it does not get hard or “‘set”’ in- 
stantly. Also, it is more ; 
satisfactory because it will 
not crack, crumble or shrink. 


Paint, wall-paper and hardware 
stores sell it. If your dealer hasn’t 
Rutland, we will mail a package 
direct and you can pay the post- 
man 30c plus postage. Rutland 
Fire Clay Co., Dept. R-9, Rutland, 
Vermont. 
















a> In 10 Days 
y ‘YOUR BuesGueER 
SAXOPHONE 


Be Popular. Have Fun. Make good 
money. You can do it easy. Teach 
yourself. 3 lessons given with each 
new Buescher Sax start you play- 
ing scales first hour, easy tunes in 
a week. Only Buescher assures this 
rapid progress. Easy to blow, true 
in tone. Any instrument sent on six 
days’ trial. Easy terms of payment. 


Send coupon for beautiful Free 
BO OK Book, “Story of the Saxophone,” 
and details of liberal plan. 
B 


UESCHER BAND INSTRUMENT Co. 
2005 Buescher Block Elkhart, Indiana 


BUESCHER BAND INSTRUMENT CO. 379 
2005 Buescher Block, Elkhart, Ind. 

Gentlemen: Without obligating me in any way please send 

me your free literature. Mention instrument interested in: 





Crane Built at Low Coat 











The frames of junked autos provide most of the material 
for this light wrecking crane, designed for garage use 


almost a necessity in every com- 

mercial garage, large or small. 
Many establishments are able to purchase 
one of the rather elaborate cranes on the 
market, which, when mounted on a well- 
painted truck, makes a good moving ad- 
vertisement of the garage. 

The smaller garage man frequently 
contents himself with a wrecking car 
made from an old passenger vehicle, or 
sometimes a truck, without the advantage 
of a crane. With the equipment in the 
garage and material from scrapped 
frames, a mechanic can build a highly 
satisfactory crane for handling wrecked 
cars on the road or for use in the shop. 

The hoist mechanism is a one-ton 
differential chain block. This is the least 
expensive type, and one is probably in 
use in the garage already. The main 
members of the crane, marked A in the 
drawing, are from the frame of a junked 
car. It is, of course, essential to have 
them heavy—the heavier the better. 
They are supported by other frame sec- 
tions cut and formed as shown, and cross 
braced with % by 2 in. flat iron. 


Gin kind of a wrecking crane is 


HE longitudinal frame members, 

marked C in the drawing, are at- 
tached to two other sections of old frame, 
E, making the entire crane self-contained 
so that it can be attached to the truck 
with four bolts in a short time, and re- 
moved when not needed. 

The inclined members A should be of 
such a length that the crane has an over- 
hang of about 42 in., measured hori- 
zontally. It is well to lay out the parts on 
the floor before cutting or bending any of 
them in order to make best use of the 
material and insure suitable proportions. 

Two 34-in. rods are used to strengthen 
the inclined members. These can be 
attached with the same bolt that holds the 
link for the chain block, or a short 
distance below. They are passed through 
a cross piece, D, at the bottom, which is 
attached to the longitudinal members. 

The cross members E are fitted with 
hardwood filler pieces. The longitudinal 
members are bolted to them with 34-in. 





bolts, with a short length of pipe be- 


For Use on Emergency 
Wrecking Car of 
Small Garage 


By Georce H. Cappgy 


fi) is tween the flanges to 
r~ prevent distortion. These | 
cross members should be 
about 32 in. long, and if the 
crane is to be used ona Ford 
truck, holes should be drilled 
on 28% in. centers for bolting 

to the truck frame. 
The inclined members are 
attached to the pieces B by 
means of a 34-in. rod passing across, with 
a pipe over the rod so that it can be 

drawn up tight with nuts. 

Riveted connections should be made 
with 4-in. rivets driven hot. Welding 
will be useful if done by a skilled welder, 








How the crane is made, and suitable dimen- 
sions if it is to be mounted on a light truck 





Gripping Small Polished Rods 


HEN work must be done on small 
polished rods, special care 1s 
necessary to prevent marring the finish. 





OLD GAS PLIERS 






BRASS ROD - DRILLED OUT 


Special pliers with brass-lined jaws 


The pliers illustrated were prepared in 
one shop to aid in screwing nickel plated 
rods into place. An inexpensive pair, 
gas pliers was ground out and filled with 
brass welding rod as shown; then a hole 














was drilled to fit the work.—W. S. M. 


a et 
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ALL LIKE IT 





TRICKLE - BOOSTER 
CHARGER 


Instantly converted from trickle 
charger to fast rate charger by throw 
of toggle switch. Thus the charging 
rate is changed from 14 ampere to 214 
amperes, permitting immediate 
strengthening of any battery. Dealers 
and users everywhere recommend this 
triumph by Interstate. Has no moving 
ts to wear or get out of order. No 
chemicals to spill. Quiet. Fits any 
radio cabinet that has provision for 
“A” Power unit. Size, 5"x514"x74". 
Weight, only 914 pounds. Almetal 
case finished in beautiful Brewster 
green. 
Ask your dealer for demonstration, or 
send direct mentioning your dealer’s 
name. 


Interstate Electric Company 
4341 DUNCAN AVE., ST. LOUIS, MO. 











IWENTIETH CENTURY 











BOOK OF 
Recipes, Formulas 
and Processes 


This book of 800 pages is the most com- 
plete Book of Recipes ever published, giving 
thousands of recipes for the manufacture of 
valuable articles for everyday use. Hints, 

ps, Practical Ideas and Secret Processes 
_" every branch of the useful arts are 

ven. 


10,000 Practical Formulas—The 
Best Way to Make Everything 


A book to which you may turn with confidence 
that you will find what you are looking for. A mine 
of information, up-to-date in every respect. Con- 

Ns an immense number of formulas that every 
— to have, that are not found in any other 


Price, $4.00 


Popular Science Monthly 
250 Fourth Avenue, New York 
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Corner China Cabinet 


(Continued from page 81) 


immerse the piece in hot water for about 
fifteen minutes. Then fasten it on with 
fine brads after mitering the corners to 
join neatly with the corresponding mold- 
ing at the sides. 

The curved drawer front may be sawed 
easily on a band saw machine. Make a 
pattern by placing a piece of heavy paper 
over the edge of the lower shelf and press 
around the corner with the fingers. Take 
this pattern to any woodworking mill and 
have the drawer front, which is to be 
34% in. wide when finished, cut from a 
piece of stock about 4 by 5in. Have the 
piece run over a sander after being sawed. 

This should be fitted carefully to the 
opening, leaving about )% in. for clear- 
ance. The sides and bottom of the drawer 
are made of %%-in. stock. The front is 
rabbeted as indicated to receive the 
sides. The front edge of the bottom is 
cut to the exact curve of the front and 
fastened with 1%-in. wire brads, which 
are set in and the holes filled later. If 
preferred, a rabbet can be cut in the front 
piece to receive the bottom. 

The partitions for separating the silver 
are of 14-in. stock, fastened in place with 
brads through the front. 

It is a good idea to line the inside of 
the drawer with some suitable cloth of a 
color to match the trimming. 

In finishing the cabinet, have it match 
other pieces in the breakfast set or make 
it French gray with blue trimmings on 
the face of the drawer knobs and a small 
blue flower design painted on the front 
edge of the top in the center. If this 
color scheme is followed, first give it two 
coats of flat white paint tinted gray with 
a small amount of drop black. Fill the 
nail holes after the first coat. When dry, 
apply two coats of French gray enamel 
and add the blue trimming. 

If it is.desired to stand plates up on the 
shelves, grooves may be cut in them 
before assembling, either by hand or, 
preferably, on a circular saw. The grooves 
should be 1% in. from the edges and not 
carried farther than within 34 in. of the 
front edge. 





Cleaning Paint Brushes 


PAINTER friend once gave me a 

simple tip about keeping brushes 
clean that has made my painting look 
much more professional. 

“Get some creosote,” he said, “and 
soak your brushes in it. Then wash them 
thoroughly in gasoline, and they'll be 
really clean.” 

I bought a quart of creosote at a paint 
store and poured it in an empty coffee 
can so that the brushes could be left 
hanging in the solution until wanted. It 
is essential, of course, to wash out the 
creosote before putting the brush in paint. 

As an experiment, I placed several old 
brushes in the creosote, and left them for 
several weeks. The creosote finally ate 
off all the dried paint, clear down to the 
wood and metal of the handle. By alter- 
nately washing them in gasoline and rub- 
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bing on wood, I cleaned even the interior 


of the brushes.—O.H.K. 





1819 ORIGINAL 
SNIP 


Forged Steel 





he Name 
on a tool 
is 


IMPORTANT 


The PEXTO Trade- 
mark identifies our prod- 
ucts. To you it is a 
mark of quality—to us 
a mark of responsibility. 
It is backed by over 100 
years of tool making ex- 
perience and assures you 
that you are getting a 
tool properly designed 
and made of best mate- 
rials. 


The PEXTO line con- 
sists of Braces, Bits, 
Chisels, Hammers, 
Hatchets, Pliers, Prun- 
ing Shears, Screw Driv- 
ers, Squares, Snips, 
Wrenches, and many 
other small _ tools. 


PEXTO Tools are 
carried by practically all 
progressive dealers. 


Write us for Booklet 


THE PECK, STOW 
& WILCOX COMPANY 


Southington, Conn., U. S. A. 
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$1000 


for best 


ceilings 


Transform those ugly ceilings with 
their sprawling cracks now. Upson- 
ize! Upson Board goes up in % the 
time of re-plastering —at less cost. 
Can never crack—properly applied, 
should never warp or bulge. Mail 


the coupon 


$1000 in cash prizes for the best 
Upson Board ceilings. 


$1000 


for best 
uses of 
waste 
space 


Reclaim your attic and cellar with 
Upson Board. Build in attractive 
maid’s room, bedrooms, playroom, 
workshop. Save 20% to 30% of 
your fuel bill with the added insu- 


lation of the 


Mail the coupon for details about 


the $1000 in 


$500 for most ingenious uses 
Aside from walls and ceilings, Up- 
son Board builds furniture, toys, 
shelves, cupboards, screens. How 
do you use it? Mail the coupon— 


enter the contest. You may win 
in cash prizes. 


part of $500 


























for facts about the 




















Upson Board lining. 


cash prizes. 





UPSON 


PROCESSED 
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Identify genuine Upson 
Board by its blue-center edge. a 
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Toolmaker’s-Buitons Used 
As **Mike’’ Checks 


N THE illustration below is shown a 
two-in-one tool—a set of toolmaker’s 
buttons that serves also as a set of 
**mike’”? checks. The diameter of the 
buttons is .500 in. and lengths are .750, 
.625, .500, and .375 in. respectively. 

















A combination set of toolmaker’s buttons 
and ‘‘mike’’ checks, with the tap and drill 


They are hardened, ground and lapped 
all over. Their different length makes 
them convenient for many layout jobs. 
As “mike” checks they afford a range 
from 3% to 1 in., by eighths. 

The screws have a No. 6-32 thread. A 
slot is cut on each side of the holding plate 
to receive the drill and the tap.—H.J.C. 





How I Make Small Tap Boxes 
Last a Long Time 
pene wooden tap boxes are at best 
fragile affairs. 
soaked or damp, the light finger-joint 
corners pull out and loosen quickly. 


Taps are then easily lost on the road or | 

















The interlocking box joints are reinforced 
by ordinary pins driven through them 
. 


misplaced when kept in other containers 
around the bench. 

I drive or force a small brass pin 
through the interlocking tenons at each 
corner of the box, cutting the pointed 
end off smoothly. Tap boxes will last a 
good many years after this little addition 
has been made to them. Pins are cheap, 
but taps cost money.—F. W. B. 





ScrREW DRIVERS with broken handles or 
damaged blades are dangerous to use. A 
surprising number of accidents are 
caused by them and, indeed, a good many 
miskaps occur through the use of screw 
Crivers which do not fit the slots of the 
screws which they are expected to turn. 
A screw driver blade for general use is 
tempered and drawn to a light blue. It 
must be ground cautiously, otherwise it 
will be made too soft by overheating. 


Cutting Tool 
in One 


A 

HE chisel edge on the end 

of the claw makes thisham- 
mer a cutting tool of a hundred 
uses, without altering the claw fea- 
ture. Small side claws make it easy to 
pull nails in close corners. The off-set 
position of the head gives far greater 
leverage—pulling ten penny nailswith 
ease. A perfectly bal- 
ancedonepoundham. 
mer forged of tool 
steel. If your dealer 
cannot supply you 
write us direct, 


Price $2.00 


CHISEL-EDGE-CLAW 
HAMMER COMPANY 

H. A. Ayvad—Dept, E 
Hoboken, N. J., U.S.A, 














On becoming oil- | 





Enchanting realms that only 
the canoeist can know 


It’s great to paddle up some slow meander- 
ing stream in a sturdy “Old Town Canoe.” 
It’s great to get away from the noise and 
confusion of the highway, to travel slowly 
and easily amid the cooling shade of over- 
hanging trees. On streams and lakes there 
are enchanting realms that only the canoeist 
can know. 

Why not plan to buy an “Old Town” 
this summer? Truly you cannot get a finer 
canoe or a better looking one. For “Old 
Towns” are patterned after actual Indian 
models. They are sleek, fast and remark- 
ably light in weight. And “Old Town 
Canoes” are low in price. $58 up. From 
dealer or factory. 

Free illustrated catalog gives prices and 
complete information about sailing canoes, 
square stern canoes for outboard motors, 
dinghies, etc. Write today. Op Town CaNnoE 
Co., 1795 Main St., Old Town, Maine. 








‘Old Town Canoes 





CH Bui'da 
; Victoreen Universal 
using 


VICTOREEN 
Super Coils 
Send for Folder 


Geo. W. Walker Co 
6528 Carnegie Ave- 














Dept. 1 Cleveland, 0. 





See page 8. 








Y, 1927 


only 


der- 
oe. 

and 
wly 
ver- 
here 
deist 
wn” 
iner 
‘Old 
dian 
ark- 
own 
rom 


and 
oes, 
ors, 
NOE 


o # 





i2 





May, 1927 





Tricks to Help You 
Drill Round Stock 


N THE illustration below is shown a 
T ample yet accurate way of drilling a 
central hole transversely through round 
stock. It is equally applicable to plain 
and threaded work and can be used in any 
shop. So little time is required for the 
necessary preparations that it will often 

y to use the method even for drilling a 
single piece. ' 

All that is necessary is a square vise and 
ashort block of square, cold rolled steel of 
asize corresponding to the outside diam- 
eter of the work to be drilled. A hole is 
frst drilled as nearly as possible through 
the center of the square piece. This is 

on top of the work in the vise as 
at A. Between these and the movable 
jaw of the vise is inserted a strip of emery 
cloth, turned with the plain side against 
the two pieces. ey 

When a greater degree of precision is 
required, an easy method of drilling the 


























Simple jig block (A), built-up jig (B), and 
a method of drilling stock off center (C) 


piece is that shown at B. Assuming, for 
instance, that the lower block is of 1-in. 
stock and that a 14-in. hole is to be drilled 
through it, a temporary jig is built up 
from two pieces of 3¢-in. flat stock sep- 
arated by two pieces of 14 in. The two 
inner pieces are shoved lightly against the 
drill just before the vise is set up, thus 
forming a hole 14 in. square, which will be 
central within a thousandth or two. From 
this temporary jig the work can either be 
drilled directly, or, where a number of 
pieces have to be handled, a solid jig 
block produced. 

By drilling several holes of different 
sizes in the same block and hardening it, 
the jig will be rendered well worth pre- 
serving for future use. As square stock 
differing by sixteenths is readily available. 
itis usually feasible to match round work 
of standard size. Work of odd diameter 
can be handled by shimming either the 


| Work or the jig block equally from both 


sides, 
By a modification of the same method, 
work can be drilled off center. At C is 
wn how a piece is drilled 4% in. out of 
center by placing a -in. shim on one side 
of the work, and a similar shim on the 








opposite side of the jig block.—H. S. 
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Sargent Steel 
Block Plane 
No. 5206 


Sargent planes pay for themselves 


PERHAPS not in actual dollars and cents, 
for you may not be paid for the work you 
do with them. But they pay by saving 
time and trouble, and in the way they last. 
Yet these strictly professional tools are 
not expensive by any means—costing less 
than you would expect to pay for such 
good planes. They will care for practically 
every planing job that comes to a school 
or home workbench. ; 
Sargent Auto-Set Bench Planes are as 
much as two pounds lighter than old-style 
planes of same size. That’s one result of 
modern design and construction. They are 
simpler in adjustment. The cutter. may 


even be removed, sharpened and replaced 
without disturbing the original adjust- 
ment—and that’s quite a remarkable 
feature. The cutter, as in every Sargent 
plane, is of tough, edge-holding chromium 
steel. 

Be sure to get a Sargent Auto-Set, anda 
Sargent steel block plane which can’t be 
beat for end work or the smaller jobs of 
finishing. See them at your hardware 
dealer’s and write us today for descriptive 
booklet. 


SARGENT & COMPANY, Manufacturers 
50 Water Street, New Haven, Conn. 











SARGENT 








PLANES 


Sargent Auto-Set 
Bench Plane No, 714° 


















Make More Money 


Read the Money Making 
Opportunities on pages 
128 to 151 of this issue. 
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. easier. Driven by %& to % h. 


ture. Send NOW! 
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. Making It Easy to Build 


You can perform every woodworking operation with greater 
speed, accuracy and economy on 


Boice-Crane Bench Machines 


3) Do ripping, mitering, grooving, 
grinding and band saw operations better, quicker and @e™ J 


to light socket. Sold with or without motor. Send 
10c today for 64-page booklet on Bench Saws, Drills, 
Jointers, Lathes, Band Saws, etc., also contains list 
of books which have over 250 working plans of furni- 


W. B. & J. E. Boice, Dept. P. S. 5-C, Toledo, Ohio 


Things 








rabbeting, sanding, 


motor attached 
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MILL SAWS 


That Save Time, 
‘Labor & Money 


“GILVER STEEL’’— 

backed by ATKINS 
exacting laboratory tests— 
tempered and proved tomake 
every saw Cut faster and longer 
—makes these mill saws save 
every user. It will pay you 
to learn why the ATKINS 
name On a Saw means greater 
service and saving. 





No matter what you saw—wood, 
metal, bone, stone or any material 
—you'll find a better saw with the 
ATKINS name as insurance of qual- 
ity and value. Ask your Mill Sup- 
ply House or Hardware Dealer, or 
et us send you folders on ATKINS 
SAWS for any use. 


E. C. ATKINS & CO. 
Established 1857 © 


Leading Manufacturers of High- 
est Grade Saws for Every Use; 
Saw Tools, Saw Specialties, 
Plastering Trowels, Machine 
Knivss, Grinding Wheels 
and Files. 


/ 428 South Illinois St. 
aur gaa 













Hints on Lathe Tools | 


(Continued from page 82) 


“Why would you have such a blunt 
nose to the tool?” asked Harvey. “You 
have so little clearance that I should 
think the tool would cut hard.” 

“Not at all. A fine-pointed tool heats 
up much faster than a blunt one, for as 
the point of the tool develops the most 
heat, so the greater the amount of metal 
near the point, the cooler it will remain 
because the heat is absorbed. You know 
that when you grind a fine-pointed tool, 
you have to be careful not to burn it— 
for the same reason.” 

“T see what you mean,” said Harvey, 
“but why wouldn't a round nose tool be 
good also? Nobody ever uses a round 
nose for roughing out steel, yet it is 
blunt and would carry away the heat.” 


— but the cutting action of a 
round nose tool isn’t right for 
steel. It takes too big a chip and too 
much power. It really isn’t as good as 
some others for cast iron, although many 
machinists use it. Look at this tool (A in 
Fig. 4) and see what a lot of surface it 
touches. Then look at B and see the 
difference in the size of the contact with 
the work. Of course, for combination 
facing and turning cuts as at C, a round 
nose can be used to advantage because it 
will cut in either the direction D or E.” 

‘What about the position of the tools 
—above center or below?” was Harvey’s 
next question. 

“You ought to be able to answer that 
yourself. Here’s a tool (A in Fig. 5) set 
above center, and here is another (B) on 
center. C is below center. Which is best?” 

Harvey looked at the sketches. 

“Why C, of course,” he replied,“ or 
B, but never A, for that would dig.” 

“Yes, you're right, Harvey, but the 
tool should be only a trifle below center 
to get good results. Now, let’s go back 
to tools for steel and talk about the 
angle of shear. Look at this sketch 
(Fig. 6). The sectional view A shows the 
working part of the tool against the work. 
In grinding the tool for steel, the angle 
B should be between fifteen and twenty 
degrees and clearance angle five to eight 
degrees. The other slope C should not be 
too great—about seven or eight degrees 
for mild steel. It is a gdod thing to keep 
the angles approximately right. Too 
much angle is worse than too little be- 
cause the tool will not stand up and also 
it tends to dig in under the pressure.” 


“« HAT about turning tools for 
brass? We are getting a lot of 

brass work just now. I generally grind a 

tool about the same as for cast iron.”’ 

“That is usually quite satisfactory for 
brass castings, but for soft bar brass, a 
little lip angle is an improvement and will 
give you a smoother job. You know, of 
course, that tools used for brass should be 
stoned frequently to keep the cutting 
edge keen. 

“By the way, Harvey, [noticed that you 
have several boxes of aluminum castings 
to be machined on the turret lathe. I 
suggest you draw off some of the lard 
oil in the machine and put three or four 


| gallons of kerosene (Continued on page 113) 
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handy and husky— 


Man alive! What a handy, efficient machi 
the new SpeedWay No. 280 Drill and reas 
It works from any nearby lamp socket. Just the tool 
for your garage, workshop or repair bench. A real 
money maker and time saver for the small job, 
A POWERFUL PORTABLE DRILL. The electric 
drill in the Kit is either a portable or stationary drill 
or 4” holes in steel or '4” in wood. Just turn the 
switch and zingo!—the job is under way. 
A HANDY PORTABLE SAW. Just attach the 
blade, with guard, and your drill becomes a handy, 
husky portable saw, ready to go to work on any sort 
of a job. 
GRINDS—BUFFS—POLISHES. The SpeedWay 
No. 280 Drill and Saw Kit comes equipped for 
polishing silverware, headlights, hardware. The 2” 
emery wheel takes care of your grinding jobs. Kit 
complete is packed in a neat pressed steel case, 
ONLY $1.00 DOW 
Pin a dollar bill to the coupon and we will ship this 
SpeedWay No. 280 Drill and Saw Kit to you at 
once, payable $10.00 on delivery, balance in easy 
monthly payments. 
IN DAYS’ FREE TRIAL 
Our free trial plan enables you to test out this handy 
SpeedWay No. 280 Drill and Saw Kit in your own 
home. If it does less than we claim for it, send it back, 
DON’T DELAY—WRITE TODAY 
Write today for fullinformation on the new SpeedWay 
No. 280 Drill and Saw Kit. Don’t pass up this offer! 


ELECTRO MAGNETIC TOOL CO. 


1830 S. 52nd Ave. Cicero, Ill. 
See Se SS SB BS SB SSS eB eeee 














Manager, Dept. 5M2 
¥ Dear Sits Here is my dollar bil, 1 
Ship han eed Way Drill and 
ae Saw Kit. 1 will pay $10.00 on te: & 
63 s ceipt: $12.50 in 30, days, and f 
frf only manufacturers eee days. Total cost to ; 
of Portable Electric Name ! 
Saws Hammers 1 
Drills and Grinders Address. ! 
City ____. State ! 
(If information only is wanted on ULA Drill and Saw Kit, tear | 
off just above the address line and send to us.) 
S = EB EB EBB BBB Be ee eee ee eee 





You can now Owna 
\ 














Think of it! You can now get 
a Genuine Underwood for only $3 
down and small monthly payments. 


Special FREE TRIAL Offer F 
Don’t send any money now, just mail in the §j 
coupon for full information about our special 
Free trial offer and special prices and terms. 


Any One Can Operate a 
Typewriter 


You can learn to write on this machine in 
week’s time! We will give you FREE 
a typist’s manual and a FREE course 
in touch typewriting! Write at once, 
don't delay, send the coupon NOWI 4 
Shipman-Ward Mfg. Co.. 
2149 Shipman Bldg., Chicago 


Name. 





Address 
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powet-Driven Screw Driver 


for Small Work 


LECTRICAL shops or machine shops 
assembling relatively small parts in 
yantities, will find the tool illustrated 
T avenient for driving screws. It can 
= weed either in a speed lathe or on a 
ill press. 
ai is a holder of machine steel with 
g taper shank to fit the machine upon 
ghich the tool is to be used. Over this is 
a sleeve which fits loosely the outside oi 
the screw heads. Several sleeves can be 
made to take screws of different sizes. 
Within the body of the holder is the 
grew driver proper. ‘This should be made 


SLEEVE 


} 
SCREW DRIVER 


A broken-away view of the screw driver 
in use and the parts of which it is made 





of tool steel and tempered. The point is 
formed to the shape of a screw driver 
blade, while the upper portion is made 
triangular as shown to provide the release 
when the screw is driven home. There is 
a groove in the upper end to receive a re- 
taining pin. 

Arather heavy steel spring engages the 
fats on the triangular portion of the 
driver and at the same time holds the 
sleeve in place. When the screw is tight, 
the spring slips over the corners of the 
triangular portion. This spring is fastened 
to the body of the holder with a small 
cap screw. 

In operating the tool the screw may be 
placed in the driver and then started in 
the hole or the screw may be started by 
hand and the driver brought up to it. 
—G,. A. Lurrs. 





Hints on Lathe Tools 


(Continued from page 112) 


in its place. That will make a good 
cutting lubricant for aluminum work. 
Do you know how to grind tools for 
aluminum?” 

“About the same as for brass?” 

‘No, indeed,” said Grimes. 
should have a lip as much as for steel, 
sometimes even more, if the alloy is very 
soft, Tools ground as for brass are likely 
to tear the metal and give a rough 
sirface. You often have to experiment 
with different angles on account of the 

erence in aluminum alloys. You had 
better keep that in mind when setting 
up machines for those jobs.” 

I'll keep all these points in mind,” 


| Promised Harvey as he thanked the engi- 





heer and said good night. 


———. 
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The new ra de 2s) 
Balkite Combination 





Three New 
Balkite “‘B’’s 
Eliminates ““B” batteries 
and supplies “‘B’’ current 
from the light socket. Three 
new models. Balkite“B’’-W 
at$27.50 for sets of 5 tubes or 
less requiring 67 to 90 volts. 
Balkite “B’’-X (illustrated) 
for sets of 8 tubes or less; ca- 
pacity 30 milliamperes at 
135 volts —$42. Balkite“B’’- 

for anyradio set; capacity 
40 milliamperes at 150 volts 
—$69. (In Canada: “B’-W 





New Balkite Charger 

MODEL J. Has two rates. 
A low trickle charge rate 
and a high rate for rapid 
charging. Can thus be used 
either as a trickle or as a 
high rate charger. Noise- 
less. Rates: with 6-volt bat- 
tery, 2.5 and amperes; 
with 4-volt battery, .8 and 
-2 ampere. Price $19.50. 
(West of Rockies $20. In 
Canada $27.50.) 

MODEL K. For those who 
require a charger of limited 
capacity only, the Balkite 
Trickle Charger $10. (West 
of Rockies $10.50. In Can- 
ada $15.) 

All Balkite Units operate 
from 110-120 volt, 50-60 cycle 
AC. The Balkite Charger and 
Balkite ‘‘B’’-W are also 
made in 25-40 cycle models. 


Nee 





U.S. Patent, Oct. 12, 1926 


with your A” battery it supplies 


all radio power automatically from 


the light socket 


Now you can operate your present radio set from the 
light socket. Merely by adding the new Balkite Com- 
bination Radio Power Unit. Once connected to your 
“A” battery and set and plugged into the light socket, 
it supplies automatic power to both circuits. You 
need not even turn it off and on, for it is entirely 
automatic in operation, 

Balkite Combination can be installed in a few 
minutes, either near the set or in a remote location. 
Like all Balkite Radio Power Units it has no tubes, 
nothing to replace or renew and isa permanent piece 
of equipment. It is noiseless in operation. It will serve 
any set now using either 4 or 6-volt “A” batteries 
and requiring up to 30 milliamperes at 135 volts 
of “B” current—any set of 8 tubes or less, includ- 
ing power tubes. 

Add Balkite Combination to your radio set and 
know the pleasure of owning a receiver always ready 
to operate at full power. Price $59.50. {$83 in Can- 
ada.} Ask your dealer. Fansteel Products Company, 
Inc., North Chicago, Illinois. 


Balkite ° 


| ‘Radio PowerUnits 


cy 
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“They | 


Read the Money Making Opportuni- 
Make More Money ties on pages 128 to 151 of this Issue. 
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; > , Ask for free Jewelry Catalog 
> os $25 Buffalo Jewelry Mfg. Co.  oraatmai. 
This bls Trade Mark 


SEND NO MONEY 


Genuine Full Cut Diamonds ;x°, 
Terms (6 Mos. to Pay) 
No, 6132. Solid Gold Men’s | No. 6598. Any initial (rais- 


Initial or Emblem Ring. 2 | ed gold) or Eastern Star, Re- 
Genuine Diamonds 4-100 ea. | becca, Mason, Shrine, K of C 
14-Kt. White Gold Top. Em- | emblem if desired. 

blem (any lodge) or any ini- Send number of ring, size 
tial (Old English) Yellow or | of finger, initial or emblem 


White Gold inlaid in Genuine | desired, and ring will be sent 
Hope Ruby or Black Onyx | for inspection. 


Ladies’ Ring $ 
Genuine 15 
Black Onyx 


with Genuine Full 
Cut Diamond. 14- 
Kt. White Gold, 


Dept. A (or at your Jeweler’s) 


501 Washington St. Buffalo, N. Y. 
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“Mine’s a 
Maydole, 





“There’s a real 
hammer. It’ll last me as long as I can 
swing it.” 


(The apprentice) 


(The old timer) 


“Mine’s a May- 
dole, too. I noticed most of you fel- 
lows had ’em so I remembered to look 
for the name stamped on the head.” 


(The old timer) ‘Well, you made 
no mistake. The head on that ham- 
mer is press-forged of tool steel, and 
the handle is real, second-growth 
hickory, air-dried and put on there 
to stay.” 


(The apprentice) “It sure has a 
peach of a hang. I’m as proud of it 
as I am of the most expensive tool in 
my kit.” 

Since 1843, the Maydole Hammer 
has been as fine as human skill and 
experience could produce. Your 
dealer sells the genuine Maydole. 
Look for ““D. Maydole”’ on the h:ad. 


Write for free copy of our interesting 
and valuable Pocket Handbook 23 
“B.” 


Waydole 


Hammers 


The David Maydole Hammer Co.,Norwich NY 


769 
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Sling Steadies Steel 
Beams for Punching 


N A Denver steel shop, standard 8 in. 
channels, which are to be punched for | 
rivets, are balanced in a sling made as 
shown. Two hooks 10 in. long are 
used and over these a short section of 2 
by % in. bar, with a hole near each end, 
is slipped. 7 
With a man at one end to steady them, 





Punching rivet holes in a steel channel, 
which is balanced in a shop-made sling 


the beams are carried easily by the over- 
head crane to the motor-driven punch, 
and held up while the holes are being 
made. 

To control the channels beneath the 
punch, an iron rod 18 in. long, bent back 
at the end, is used. This fits firmly over 
the flange.—J. C. 





Sheet of Glass Keeps Thread 
Tool and Gage Aligned 
LTHOUGH it may seem that a piece 





OFFER 


All day long—hair smoothly in place) 


cAsk any 10 
College Men 


how they keep their 


hair in place... 


If you want the straight dope on h 
to make unruly hair lie down ae . 
college man. 


Or ask 10 college men. 


We ourselves actually talked to 958 
college students—went all over the 
country to see them. And we found?— 

The hair dressing college men prefer 
above all others is—Stacomb! 


And why? Because, they told us, 
Stacomb really does keep your hair in 
place—smooth, right—all day long. 

And more!—Stacomb never makes your 
hair look sticky. Nor dried out, as when you 
wet it with water. Stacomb is actually bene. 
ficial—it helps to prevent dandruff. 


Stacomb comes as a combing cream—in jars 
and tubes—and now in the popular now liquid 
form as well. All drug and department stores, 


FREE 











of ordinary window or plate glass 
would be of little value in a machine shop, 


purposes, especially in testing work. 

When grinding a 
thread-cutting tool, 
for instance, the 
machinist compares 
the angle with a 
notch in a center 
gage by holding it 
up to the light, and 
if the center gage is 
tilted slightly when 
testing the tool, the 
angle formed will 
be incorrect, with 
the result that a 
perfect thread will 
not be cut. A bet- 
ter way is to place 
the center gage and 
the tool on a piece of glass for comparison, 
as illustrated. In this way, they are held 
in alignment with each other, and the 
angle on the tool will be correct. 

The same method may be followed 
when making templets, or when fitting 
the outlines of two flat irregularly shaped 
pieces.—R. H. Kasprr. 











Gage and tool rest 
against the glass 








| FoR HARDENING or tempering small parts 
| in quantity, especially for so-called local 
| hardening, a lead bath is excellent. 


Standard Laboratories, Inc., 
Dept. BC-7, 113 W. 18th Street, New York 


Send me free sample of Stacomb as checked: 
Original, cream form = New liquid form 9 
SURO sc ccarortire lalereis. vikoe ose onteers 


ee aE 








it will be found a useful “tool” for certain | 
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Easy 


- Instant 
_ Starting 


*. —the keynote 
= Of outboard 
-. satisfaction 


ND Elto start 
ing is easyin- 
Stant starting in the truest sense — 
actual quarter turn starting — an effort. 
less flip of the flywheel. Thousands of 
users say that this is the most vitally 
important feature in an outboard motor! 
Your next motor should 
have it—andit should have 
the advantages of safe 
- rudder steering, trouble- 

proof Propello-Pump, and 

the sturdy construction 

that meanslong service life. 

Send now for the Elto Catalog. 


ELTO OUTBOARD MOTOR 
CO., Ole Evinrude, President 


Mason St., Dept. W Milwaukee 
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Extension Handle for 
Inside Caliper 
[ ORDER that long holes might be 
m 


easured with more certainty, the 
writer made a handle for his inside caliper 
gs shown in the accompanying illustra- 








DLE OF 
MEET METAL 


TIGHTENING SCREW 


Ordinary calipers with removable handle, 
used for taking measurements in deep holes 


tion. It is of sheet iron and may be read- 
ily detached from the caliper. 

“A strip of sheet metal is bent back on 
itself and offset to go over the joint of the 
caliper. The holes in this simple handle 
ft around the bolt or rivet at the caliper 
joint. A tightening screw holds the handle 
in place —H. Moore. 





| Substitute Drill Chuck 











TAIL STOCK 


ACHINISTS sometimes are con- 

fronted with the necessity of 
holding a drill when no suitable drill 
chuck is available. In such a case an 
ordinary machinist’s clamp, if provided 
with a groove, will serve satisfactorily to 
hold drills, countersinks, or reamers for 


lathe work —G. L. 





Specially Marked Caliper 
for the Stock Room 


HEN a requisition is made for a 
length of round stock of the proper 
diameter to allow an inscribed square or 
hexagon of given size to be finished within 
it, the stock room clerk can select a piece 
without any cal- 
culation if he pro- 
vides himself with 
a specially marked 
caliper that gives 
the information 
automatically. 
Such a caliper 
can be made mere- 
ly by placing two 
pairs of marks on 
the legs. One pair 
should be placed 
to show the dis- 
tance across the 
flats of the largest 
hexagon and the 
other pair, the dis- 
3 tance between the 
sides of the largest square that can be 
machined from round stock of the size 
indicated at the points of the caliper. 





Caliper for choosing 
Stock to be machined 


Launpry soap often will serve for stop- 
Ping gasoline leaks in an emergency. 
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Insist on this red woven label, 


Nothing without itis “B.V. D.” 


© 1927 The B.V.D. Co., Lac. 


Where Fit and Freedom Meet | 


HE patented features of the “B.V.D.” Union 
| oa scientific design, correct drape, 
and finished tailoring of all.““B.V.D.” garments 
—provide a combination of real fit and roomy 
ease obtainable in no other underwear. 


“B.V.D."° Union Suits 


Men’s $1.50 


Youths’ 85¢ 


“B.V.D.” Shirts and “B.V.D." Drawers 85c¢ the garment 


Running Pants arc 
made in different materials at various prices 


The B.V. D. Co., Inc., N. Y. 
Sole Makers “B.V. D.”” Underwear 


“Next to Myself I Like ‘B.V.D.’ Best!” 













Fast and Slow Spe eds 


over 20 miles perhour 
MASTER 












STARTING 
@.2z®2@ ia 


Forward & Reverse 


You can start your Caille motor at the dock, and 
let it warm up. Then you can glide off—fast or 
slow, forward or back, by merely raising or low- 
ering your steering handle. $32.00 puts this won- 
derful outboard motor on your boat—the rest 
in easy payments. Get full facts—write today 


CAILLE MOTOR COMPANY 
6240 Second Blvd., Dept. D, Detroit, Mich. 


LBrake 


2 HP 
SPEED 


SPEED 
TWIN 


SEND for FREE BOOK 


1S} This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


















Make Things at Home | 
with Speed Way Shop! 


| 8 MOTOR DRIVEN TOOLS! 


| Gives youa complete lathe—a bench saw—a jig saw—a portable 

| electric hand saw—a portable or stationary power drill es- 

| pecially equipped for buffing, grinding and cleaning. Works 
from any lamp socket. 


10 Days Free Trial—$10.00 Down 


Take advantage of our 10-day free trial offer. Pay $10 down, 
balancein easy monthly payments. We furnish 26 working blue- 
prints with each SpeedWay Shop. 


Speed Way Shop is a money-maker for the small-job man, and fun 
| for the man who works with tools. Don’t delay—write today. 


, 
'Electro-MagneticToolCompany 
1830S.52nd Ave.,Cicero,Ill.(Adjoining Chicago) 


\GSSSSSTSESSSSSES SERS eeeeeaeeS 

















Manager, Dept. 13M2. Please send me 
particulars about 10-day free trial, 
free blue-prints and $10 down pay- 
ment. 


Saws Hammers 


Drills and Grinders Address.... 





TITITITITITITITIT Titi 














MOOT H-ON 

No. 1 hardens 
like iron and ex- 
pands in doing so 
to make cracked, 
open or loose parts 
everlastingly tight. 
Don’t pay any professional fixer a big 
price to make such repairs. With 
Smooth-On No. 1, you yourself can 
do a perfect job for a few cents and 
usually in a few minutes. 
Get the Smooth-On habit and you 
will quickly find that it keeps many 
dollars in your own pocket. Try it 
on the following and see for yourself: 


IN THE HOME 

Stopping leaks m steam, water, gas, 
oil or stove pipes, mending cracks, 
breaks or leaks in furnaces and boil- 
ers, radiators, tanks, sinks, pots and 
pails, making loose handles tight on 
umbrellas, knives, hammers, brushes, 
drawers, etc., tightening loose screws, 
hooks, locks, door knobs, etc. 


ON THE AUTOMOBILE 


Making bursted water jackets and 
pumps good as new, stopping leaks 
in radiator, hose connections, gas tank 
and gas, oil and exhaust lines, making 
a fume-proof joint between exhaust 
pipe and tonneau heater, tightening 
loose headlight posts, keeping grease 
‘cups, hub caps and nuts from loosen- 
ing and falling off, etc. 
To get perfect results, 
write to us for and use 
the Smooth-On Repair 
| Book. Free if you re- 
| turn the coupon. 









5 Get Smooth-On No. 1 in 7- 
oz., I-lb. or 5-lb. tins at 
any hardware store, or if 
you want us to send sample 
7-02. can, enclose 35 cts. in 
stamps when returning the 
coupon. 


Write for 


Smooth-On Mfg. Co. 


Dept. 58, 574 Communipaw Ave. 
JERSEY CITY, N. J. 


SMOOTH-ON MFG. CO., Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 


Terre rr errr rere ee eee eee eee eee ee ee eee ees 
rr rrrrrr reer ree eee eee eee Pee eee eee ee eee 


Return this coupon for a 
FREE copy of Booklet 
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Homemade Instrument for 
Perspective Drawings 


CENTROLINEAD is desirable in 

drafting rooms where numerous 
perspective drawings have to be prepared, 
but it is a rather expensive instrument. 
To make one, however, is a relatively 
simple undertaking. 

The instrument illustrated was made of 
celluloid such as is used for triangles. The 
long blade is 1% in. thick; the short, 
movable blades and hinge plate are 4 
in. thick. All three blades must be planed 
on the edges. 

A good quality of hardwood may be 
used instead of celluloid. If you have a 


How a perspective 
is utilized 


linead 








discarded T-square it may be cut down 
for the main blade. 

Lay off the outline of the hinge plate 
as shown and locate the centers accu- 
rately for drilling. Follow the outline with 
a sharp knife, cutting a quarter through; 
then break like glass with the aid of pliers. 
Finish the edge with a file. The four 
small holes are to be drilled to take a No. 
7-40 screw. Lay out corresponding holes 
on the blade and drill the tap for the 
screws. Screws of this size are often used 
on typewriters and may be obtained from 
a typewriter repair man. However, a - 
in. standard screw may be substituted. 

The swinging blades may be laid out 
and cut in the same way. The pivot holes 
are to be drilled a snug fit for the screw 
selected as a pivot and for the clamp 
screw. A radio terminal screw will work 
satisfactorily, the knurled rubber nut 
being used as a clamping nut. The screw 
must be cut off so that the nut will screw 
down to the head. A thin leather washer 
placed between blades and hinge plates 
helps to keep the blades rigid after they 
are clamped.—Boyp R. A.vorp. 


te 1" 


-¢ ——« 


SOLID BLADE 
| a Ye. 2° 24° \ 
-$—+. 
’ on \ 
ers 








PLANE EDGES,——~ 





7 
A: 





DRILL AND TAP™ = 
HINGE BLADE’ | | 
MOVABLE PLATE (he 
OQ, Ye 1 10"- 2 REQUIRED} | 15 
160xX1xK 37) 4 
DRILL TO SUIT { 
SCREWS SELECTED 
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SCREWS REQUIRED- 4 N°7- 40% LONG 
2 RADIO TERMINALS CUT TO SUIT 





The blades are cellulcid or hardwood. A dis- 
carded T-square will make the main blade 
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3 Food Exper 


Invent a New Business 


That Pays Up To 


1000 a Month 


Sensational New Opportunity Has 


Suddenly Flashed 
Greatest Industry! 
Own a 


into the 


Now An beg 
one 
Big Food Business a Pocket 


Steady Profits of $50 to $250 
Mail the Coupon for the Amastug tae 


tails. 
HREE food’ experts recently discovered a 
able new food! A crispy, crunchy, fragr: 
licious new kind of Greaseless doughnut! Rie 
cake! As easily digested as bread! 
than old-style doughnuts ever were! 


remark- 
ant, de- 
as pie or 


More captivat! 
Yet cooked at i 


rate of 1 dozen every three minutes by an inexpensive 
electrical device that operates from any ordinary light 


socket! 


The Secret of Big Money 





over $3,000 my 
first 3 months— 
moremoney 
than ever before 
inmy whole 
life.’ — Thos. 
Minch, Fla. 


tre 


atter, ete. 
Working under this 











to take in $15 in a couple of hours.” 


sure profits. 


Act Quick for Details 


munity. But it won’t be open long. 


going like hot-cakes! Send no money. Just 


this lifetime opportunity for Independence! 


Dept. E-90, 28 E. Jackson Bivd., 


] Food Display Machine Corp., Dept. E-90 
28 E. Jackson, Blvd., Chicago, Il. 


| Name 
| Address 


my own. Without obligation to me, send 
of your new cooperative Plan. 


Town . State..... vas 





y 
0 6 


———E 
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é 























the best and pay 
each month. 


+ &\ our cut-to-fit systems you 
> “@) material and high labor cos 
of economical service to home 
builders and mechanics, Million 





gives you the whole story. Weit 
today. 





106-16 West Pershing Road, Chicago, Il. 


| 
| 
H 5 
| 
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Lowest wholes: 
on highest quality 


ing and Heating BY 
NEW EASY METHOD, Get 


‘| back up our Ronded Guarantee. 


e for your com 


These experts knew that millions 


of old-style come are sold 

every day—hundreds of people 

$1000 A are making fortunes in the 
MONTH — business. No wonder 
pag c ey were surprised, yes, literal 
PI Mn astounded at. the ’ possibilities! 
from the diset And now they have devised a 
iy aoe unique co-operative plan that 


starts every honest, ambitious 
man or woman in this big-money 
business immediately! They sup- 
one of these sensational elec- 
doughnut machines—free ad- 
vertising material—sure-fire sales 
“ww — ready-mixed doughnut 


plan, F. 


J Costopolis, Ill. says, “The ma- 

chine paid for itself in a few days—it is not unusual for me 
} Every week we re- 
ceive dozens of letters telling the same story of quick, 


The opportunity to coin money through this sensational 
co-operative plan is now open in practically every com- 
Territories are 


mail the 


coupon quick, before some other live-wire beats you to 


FOOD DISPLAY MACHINE CO. 


Chicago, Ill. 


I want to make $50 to $250 a week in a business of 


details 


a 


é 
ale 


Gra 


Mat 
ie 


only 


“j : Send for FREE Book 


New bargain catalog just issued. Wilt 


save 
t. 50 


owners. 
Dollar, Plast 
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Rubber Hose Extensions 
for Drill Handles 


IC hand drills, especially when 
ate heavy work and in difficult 
itions, have a tendency to jump out of 

Jone operator's hands if the drill hap- 
: to bind in the hole. In one shop a 
taid in helping the workinan to retain 
his grip Was found in the form of two short 
gctions of old 
hose slipped over 
the handles of 
the motor. 
These gave the 
operator @ firm 
rip on the tool 
and enabled him 
to perform work 
that otherwise 
would have re- 
quired a helper. 
—J. C. CoyLe. 

















A good grip on an 
electric hand drill 








When to Use an Oversize 
Drill Before Tapping 


WO electricians were drilling and 
Derive holes in structural steel for 
electrical conduit hangers. The screws 
were common No. 14-20 machine screws. 
One man used a 3¢-in. tap drill (diameter 
1875 in.), which is the size recommended 
in screw thread tables, and painstakingly 
tapped his holes with a tap held in a tap 
wrench. 

The second man used a No. 8 drill 
(diameter .213 in.) and, instead of using a 
tap wrench, put the tap in the chuck of 


| his breast drill and ran it in and out very 


rapidly. This could be done because his 
holes were .0255 in. larger than those of 


| his fellow workman, and the tap was not 
| required to cut a full thread. 


From a theoretical point of view, the 
work done by the first man was prefer- 
able, for it was more nearly perfect: From 
a practical standpoint, the work of the 
men was of equal value, for in both cases 
the screw heads would be broken off be- 
fore the screw could be pulled from its 
hole. Viewed from the standpoint of effi- 
ciency, the work of the second man was 
far superior; by actual count he drilled 
and tapped approximately twice as many 
holes as his fellow workman in the same 
time. 

When tapping screw threads in metal, 
the average mechanic, in his desire to do 
first class work, will follow exactly the 
sizes of tap drills given in the printed 
tabies for the corresponding taps. This 
gives a commercially perfect thread, but 
the operation of tapping must be done 
carefully and slowly. 

As applied to screw threads, it should 
beremembered that a perfect thread (full 
thread) is not always necessary, and that 
ashallower thread will serve the purpose 
many cases equally well. If the thread 
sufficiently strong, that is, has sufficient 
metal in it so that the screw will break 
under the strain before it will pull out, 
that is all that can be asked of any thread. 

ls strength can be obtained with a 

ow thread as well as with one of full 











depth, provided the screw makes enough 
ares in the hole.—V. A. Lyman. 


| 


POPULAR SCIENCE MONTHLY 


SOUTH BEND LATHE WORKS 


834 East Madison Street 


South Bend, Indiana 


No. 22--9’x 3’ 
Back Geared Screw 
» Cutting Precision 


Bench Lathe 
_ Coumeershate $1] 5) 


and Equipment 

Used by repairmen, mechanics, 
and small parts manufacturers. 
Will cut screw threads 4 to 40 
per inch, bore, driil, ream turn, 
chuck and turn tapers. 








New York City Salesroom 183 Center St. | 





Features 
of the No. 22 Jr. Lathe 


Back Geared Head Stock | Qin. x 3 ft. 
Six Spindle Speeds | 1Lin. x 4 ft. 
Phosphor Bronze Bearings || 13 in. x5 ft. 
Power Feed to Carriage | 16in. x 6 ft. 


Set-over Tail Stock for Turn- 
ing Taper 

Graduated Compound Rest 

Micrometer Graduated Col- 
lar on Cross Feed and Com- 


Built in 3, 34% and 4-foot bed 
lengths 








During 20 Years We Have Built 
36,000 South Bend Lathes 
The popular sizes are: 


| Motor Drive for No. 22 Lathe. % 
| H.P.Reversing Motor driven from 
| an ordinary lamp socket. 
| Attachments for No. 22 Lathe: 
Milling Attachment, Taper Attach- 
pound Rest Screws ment. Electric Grinder, Draw-in 
Chuck, Electric Mica Undercutter, 
Turrets, Lathe and Drill Chucks, etc. 


Send for Booklet No. 22. 





Specifications 
© of the No. 22 Jr. Lathe. 
Feel Wheat 308 Swing over Bed...... 9% in. 
: F 387 Length of Bed.......... 3 ft. 
‘ 521 Distance between ee 


| 

| 

| 

| 

| 

|] Swing over Carriage. .6% in. 
Hole Thru Spindle. ... % in. 
| Acme Lead Screw, % in. dia. 

8 Threads. 

| Thread Cutting range 

Ri eciewecedes 4 to 40 per in. 
|} Weight Lathe with C’shaft, 
| PS a cecttaatl 375 Ibs. 
























Cabinet Shop 
Special 
No. 10 
$290 

with Motor 


You ought to have this handy Parks in 
your shop. It is a compact, complete 
machine designed just like a big produc- 
tion outfit at one-fifth the cost. Includes 
8-inch circular rip and cross cut saw with 
polished cast-steel saw table, 16-inch band 
saw with tilting table for bevel-sawing, 
'6-inch jointer, and motor operating from 
any light socket. Just plug in and go to 
work! Fits in a corner of your basement. 
Does any kind of cabinet and joinery 
work. Add lathe, shaper and other at- 
tachments any time at small cost. For 
the man who does ‘‘odd jobs” in his off 
time this Parks is a big money maker. 
Turn out as much as a four-man shop 
working by yourself. 
Write for circular and Parks 


complete catalog of handy 
woodworking machinery 


The Parks Ball Bearing Machine Co. 
1547 Knowlton Street, Cincinnati, Ohio 


Canadian Factory: 208 Notre Dame East, 
Montreal, Can. 

















© This seal on a radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


Cutting Tool 
in One 


HE chisel edge on theend 

of the claw makesthisham- 
mer a cutting tool of a hundred 
uses, without altering the claw fea- 
ture. Small side claws make it easy to 
pull nails in close corners. The off-set 
position of the head gives far greater 
leverage—pulling ten penny nailswith 
ease. A perfectly bal- 
ancedonepound ham- 
mer forged of tool 
steel. If your dealer 
cannot supply you 
write us direct. 


Price $2.00 


CHISEL-EDGE-CLAW 
HAMMER COMPANY 
H. A. Ayvad—Dept. E 


Hoboken, N. J., U.S.A. 











} 
| 
| 


POPULAR SCIENCE MONTHLY 














| 


| 





Know when Youre 
Bettering Things 


Every change in machine de- 
sign is for better or worse; no 
telling before the try-out. 


With a Veeder Counter on 
your machine, you see right 
off how each new develop- 
ment affects the rate of output. 


It saves your time in experi- 
menting; it points the way-to 
perfect your job, to always 
have the production-reading 
before you on a 


COUNTER 


This small Rotary Ratchet Counter 


(No. 6) counts reciprocating movements 
of the lever, as required for recording the 
output or op- 
erations of 
small ma- 
chines. When 
the lever is 
moved through 
an angle of 40 
to 60 degrees, 
the counter 
registers one. 
The farther 
the lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 
ten. This counter can be adapted 
to no end of counting purposes, by regu- 
lating the throw of the lever. Price $2.00. 
(Cut nearly full size.) Small Revolution 
Counter, also $2.00. 





The Set-Back Rotary Ratchet 


Counter below is for machines such as 
presses and metal-stamping machines 
where a reciprocating movement 

indicates an operation. 








Registers one for each throw of the lever 
and sets back to zero from any figure by 
turning knob once round. Supplied with 
from four to ten figure-wheels, as required. 
Price with four figures, as illustrated, 
$11.50 subject to discount. (Cut less than 
1% size.) Set back Revolution Counter of 
similar model, $10.00 (list). 


Write us about that counting 
problem of yours—or see how 
it’s solved in the big Veeder 
booklet; copy free. 


The Veeder Mfg. Co. 
44 Sargeant St. ‘Hartford, Conn. 





Bare Hands 


(Continued from page 38) 


me when boat go smash. Him with Ugashik go 
way in small boat. Him drown. Maybe 
Ugashik, too.” 

Parker had joined them and he carefully 
examined the footprints. 

“There is no doubt about it,” he announced. 
“Someone dragged him in here. Possibly it 
was ‘this other chap—this what’s-his-naie? 
Ugashik? Likely, it seems to me.” 

That theory calmed them some—all save 
Oomak. 

“No,” he objected. “‘Ugashik not do that. 
Ugashik very ‘fraid. No. Devil maybe. Not 
Ugashik.”’ 

Once the body had been buried, the casta- 
ways pretended to regain their calm once more, 
although they carefully stayed away from the 
grave. 

They spent two days making their cave more 
habitable, and so effective were the new tools 
that they were able in that time to build a log 
wall, chinked with moss, before it, leaving an 
opening for the fireplace and one for a doorway 
that was closed by a crude door of woven 
willows. 


HEIR “house” was really habitable now, 

with beds made of saplings and small 
branches, covered with twigs, moss and grass. 
They had made a table of small split logs, and 
along each side of it had built a bench, for they 
had hammered out a couple dozen nails from 
the scraps of iron left over after their tools had 
been made. 

“Not bad, what?” asked Thornton of 
Williams, admiring his handiwork after he had 
put backs on the two benches. “Almost 
civilized, I think. Now, do you think we can 
build a boat?” 

“Maybe,” replied Williams. 

“Maybe the devil,” grumbled Thornton. 
“Tt isn’t a question of maybe. We have to.” 

“I’m not so worried about building the boat 
as I am about our getting away in it,” ex- 
plained Williams. 

“You mean—” 

“Sails,” interrupted Williams. 
liev e we can do it. 
“Could we row it?” 
“Not a chance in the world. It would be big 


“T don’t be- 














and heavy, and we have three hundred miles 
to go—maybe more—against wind and current, 
and look at the weather we're getting now.” 
He waved his hand toward the whitecapped 
sea. “We'd all be exhausted in a few hours, 
and then we'd drift back as far as we had 
rowed. Doggone it! I wish we’d been wrecked 
with a gasoline engine and a few barrels of 
gasoline.” 


HORNTON looked out to where the wind 
was still whipping the tops off the waves. 

* You might as well wish that we hadn't been 
wrecked at all,” he replied. “Or while you're 
wishing, just wish for a spare bit of canvas or 
two. But an engine—” He stopped abruptly 
and opened his eyes wide. “By George, I 
wonder.” 

“Wonder what?” asked Williams. 

“Could we build an engine?” 

“Build, your grandmother!” scoffed Wil- 
liams. ‘Where would you get the gasoline?” 

“Gasoline, my eye! I mean a steam engine,” 
explained Thornton. 

“You couldn't do it.” 

“Why not?” 

“No tools.” 

“We can make them.” 

“How would you make the cylinder?” 

“Make cast iron and cast it.” 

“How would you finish the inside?” 

“On a lathe.” 

“Lathe, my hat! Where’s your lathe?” 

“We can make one.” 

“Yes—and turn it with your foot, I suppose.” 

“No. We can build 








(Continued on page 119) 
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Bare Hands 


(Continued from page 118) 


dam and a water wheel for the power.” 

Williams looked thoughtfully at his com- 
panion. Do you really think we could?” he 
eeBy George, we can try,” insisted Thornton. 

“But—oh, the deuce. It can’t be done.” 

“Well, now, just what about it can’t be 

2” 

ne! " ° ° , 
“Cylinder. piston, piston rod, bearings. You 
cant make them. 

“J can. 2 

“Then how about your boiler?” 

“We can make plates and rivet them to- 





Othe darned thing will explode.” 

“No, We would have to make two or three 
small boilers. They'd be stronger that way.” 

“How about steam pipes?” 

Thornton hesitated. 

“You can’t do it,” denied Williams. 

“Yes, I can,” insisted Thornton. “We can 
cast them of steel.” : 

“How about bolts and screws?” 

“We can use pins and rivets.” 


ILLIAMS stopped again and looked at 
his friend. 

“Do you really believe we can?” he asked. 

“I'm sure of it,” replied Thornton. 

“Then I'm hanged if I won't help! Let’s 
Oe Whoa, whoa!” ordered Thornton. “The 
devil! Where would we get any oil?” 

They heard a shout from the beach and 
turned to see Kelly racing across the sand with 
acub in his hand. They watched him as he 
scrambled across a cluster of rocks and began 
to strike some unseen object with his club. At 
last he stood up and waved to them. Oomak 
had followed him, and Williams and Thornton 
walked down to see what had happened. They 
saw the Aleut and the sailor hauling something 
heavy out from between two boulders. 

“What have you?” shouted Thornton. 

“Seal,” replied Kelly. 

Williams laughed. 

“There’s your answer,” he said turning to 
his companion. 

“Answer to what?” asked Thornton. 

“Oil!” 

The two stood wondering for half a minute, 
then Thornton slapped his thigh. 

“By George, Williams,” he cried, “‘we can 

it!” 


HAT evening, as the party was grouped 
about the fire eating fish and eider ducks, 
Williams told the others of Thornton’s sugges- 
tion. Parker smiled cynically. 
“Oh now, really,” he objected, “that’s too 
much. Thornton, you're surely insane. Just 
because you manage to make a few crude metal 
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tools you think you can do anything. Why, 
there are plenty of well-equipped machine shops 
that couldn't make an engine. Be sensible. 
You'll waste months and then find your work | 
and time thrown away. Perhaps you can build | 
a boat. I know nothing of boat construction. 
But I know engines, and it can’t be done.” 
“What part of it can’t we do?” asked 
ornton. 
“Where would you get the proper metal for 
rings, for instance?”’ asked Parker. 
“We wouldn’t get it,” replied Thornton. 
“We'd use what we have.” 
“It would wear out in no time.” 
“Of course it would, but it would work 
While it lasted, and it would last long enough.” 
en began another series of questions simi- 
lar to those that Williams had asked. 
ow about valves?”’ demanded Parker at 
t. “You couldn't make them.” 
Simplest thing in the world,” replied 
ornton. ‘We'd use spigots.” 


Parker sat back, still unconvinced. 
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forever,” he said finally. “ Why on éarth don’t 
you go ahead with your boat and plan some 
less ridiculous method of prepulsion? Oars, 
sails—anything but anengine. We can't afford 
to stay on this island while you try to build 
an engine.” ,. - 

The group burst into a-loud laugh—the first 
they had indulged in since they had landed. 

“There’s no way to get away,” said Williams, 
“except in our boat, unless somebody comes 
along and asks us to ride. If they come, we can 
go. Jf they don’t, we had better be doing 
what we can for ourselves. An engine is the 
only thing. Maybe we can’t build that, but we 
can try, and it’s our only chance.” 

Parker sat glumly staring at the berely 
started fireplace. 

“Well,” he said at last. “It sounds silly to 
me, but go ahead and try, if you think it’s the 
only thing to do. Be as ridiculous as you want. 
But I want to get away from here. I certainly 
am sick of eider duck and ptarmigan, rabbits 
and fish.” 


HEY started their work bravely enough, 
but after a week spent in making plans and 
sketches on the rocks and in the sand, in cutting 
trees and making wedges with which to split 
them, in talking over ideas and discussing 
mechanical difficulties, they were already find- 
ing that the task would be almost endless. 
Williams decided on a thirty-foot boat, but 
before he could make anything more than the 
roughest kind of sketches he had to make him- 
self a “‘standard rule,” and then had to search 
about for a rock large enough and sufficiently 
smooth to make possible a set of plans. In the 
meantime, Thornton and Kelly cut trees— 
thirty of them—and when Williams had finally 
made his plans and built a protecting thatch 
over them to keep the rain from washing them 
away, he lent a hand at splitting the logs. 
Meanwhile Parker, aided by Oomak, was 
very deliberately working on his fireplace. The 
task proved much more onerous than he had 
anticipated, and he rested as much as he 
worked. Still, he refused to give up, and slowly 
the fireplace was growing. Furthermore, to the 
surprise of the others, it bade fair te become a 
good one. In its design, at any rate, Parker's 
theoretical knowledge had served him well. 


HE two who stayed behind at the cave 

rarely went far from it. Oomak still talked 
of devils and spirits, and had been anything 
but reassured by the finding of Tuginak’s dead 
body in the cave. The others had accepted the 
theory that the body had been dragged there 
by the other Aleut—Ugashik. But they had 
not found a single sign of him on the island, and 
save for the disappearance of several smoked 
rabbits that had hung outside their cave, no 
other sign of the presence of anyone else on the 
island had been noticed. Furthermore, Parker 
insisted that Oomak himself had cooked the 
rabbits and that they had been eaten by the 
hungry group. Oomak insisted that he knew 
better, but no one accepted his belief. 

On the morning that Kiska Joe arrived, the 
three woodsmen were half a mile or so from 
their camp, at the top of the cliff and out of 
sight, engaged in splitting the trees that had 
been felled, and Parker was still busying him- 
self on his fireplace. The poacher landed en 
the rocky point of Devil Island where it ran 
out to the north. He figured that if the yacht 
had gone aground, that long reeflike point was 
responsible. It was a desolate place, three miles 
north of where the party from the yacht was 
camped. Rocks lay stretched out into the sea, 
where the surf pounded madly upon them. 

For half an hour Kiska Joe and his men 
rowed along the rocky shore in a small boat, 
and finally found a spot to land. Kiska Joe 
climbed to the top of a rock, from which he 
could survey almost the whole length of the 





reef. Not a sign of the yacht : 
He wondered if, after all, the thee a 
he had put on the yawl might not have 
overpowered or bribed by the yachts 
and that even now, perhaps, the vessel Je 
in some safe harbor hundreds of miles g 4 
He shook his head and started back tot 
boat. His men were holding it between Ba: 
rocks, in a tiny space hardly large enoy ie 
float it. He stepped in, and was about teh 
his place in the stern when he spied a bit of 
varnished wood floating in the water 1 
reached for it, and pulled it toward him It 
was heavy, and he stepped back to the rock 
again to find out what it was. He pulled 
strenuously, and managed to get it up beside 
him. Across it in brass letters was the gj le 
word Petrel. It was the transom of the small 
boat from the yacht. 

LIGHT line, made fast to a metal 7 

bolted to the wood, trailed in the water 
He pulled at it, and felt something heavy on its 
submerged end. He hauled it in, and fell back 
in astonishment when the ghastly face of 
Ugashik appeared at the surface of the water 
The two men in the small boat grunted in 
alarm, and Kiska Joe let go the line and leaped 
back into the boat. What he had seen was 
obvious proof that the yacht had been wrecked 
on that treacherous reef. He never imagined 
that Ugashik, after endeavoring to get away 
with Tuginak, had rowed hopelessly for days, 
growing weaker every moment, only to be set 
back by the current and the wind, and finally 
capsized in the storm. Tuginak, having been 
thrown into the sea, and having kept afloat for 
an hour or two, had been washed ashore three 
miles away, while Ugashik, who had made him- 
self fast to the boat by means of the line, had 
been drowned at once and washed ashore on the 
rocks. There the pounding surf had splintered 
the boat to bits, leaving the unfortunate Aleut 
still tied to the varnished transom. 

For a moment Kiska Joe imagined himself 
safe, in the belief that all on the yacht had been 
lost. But then it occurred to him that inasmuch 
as the yacht had not been wrecked in a storm, 
some of her passengers might readily enough 
have reached shore. It behooved him to 
investigate, although he did not particularly 
care for the task. He knew Devil Island, and 
knew its reputation. Devils lived there, he was 
certain, but possibly the white men he was 
after were there as well. He would have to 
take some present or other to appease the 
devils, and then, if he found the men he was 
looking for, he would take them away to that 
other island farther to the west, where he had 
planned to put them when he first started out 
in company with the yawl. 


ONSEQUENTLY, though he shivered at 
the thought of going ashore on the fearful 
island, he went back to his schooner and made 
ready. He ordered a few supplies put into his 
small boat, and sailing down along the island, 
he put off again toward the very beach on 
which the yacht’s party had been washed up. 
Noon was coming on, and Oomak had Just 
left the cave to take some food up the ravine 
to the woodsmen who were working on top 
the cliff. Parker, alone near the cave, was 
getting more clay from the stream, in order to 
plaster a few rough spots in his first bit of 
handiwork. So vastly interested had the 
engineer become in his task, that he paid no 
attention to Oomak’s departure, nor to any- 
thing else, until, glancing up from his work, he 
saw, to his amazement and delight, a twe 
masted schooner making her way slowly along 
the shoreline half a mile off the beach! 
Instantly he dropped his work and ran (0; 
the water's edge, waving his arms frantically. 
It had happened! A ship was there, just a 








had said it would be. (Continued on page 12!) 
$$$ $$$ 
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Bare Hands 


(Continued from page 120) 


. . He ran excitedly along the sand, 
ee arms and shouting. He did not 
“sc Kiska Joe’s schooner. It was merely 
ip to him. His sole thought was to attract 
attention of those on board to the fact 
that there was someone ashore who wished, 
above all other things, to be rescued. And 
ntly he succeeded, for he saw them lower 
the foresail, saw them glide in a little closer 
to the shore, and presently saw them come up 
into the wind and drop their anchor. 

To his delight they put a small boat over 
the side. That certainly meant they were 
coming ashore. Parker hesitated a moment. 
Sait be wait for them? Or should he hurry 
to where the others of the party were working 
on top of the cliff? He glanced at the small 
boat. Evidently there was some delay, for it 
lay bobbing beside the schooner, and as yet 
noone was in it. Perhaps he had better hurry 
to the others. He probably could get them 
down to the beach by the time the boat got 


ashore. 
TURNED and ran at his best speed 


toward the ravine, up which led the path 
thathe must take. He climbed overbouldersand 
around rocks, panting and struggling, until 
he came upon Oomak, who was resting on a 
rock preparatory to returning to the cave. 
“Theres a ship here!” panted Parker. 
“They have anchored just off the beach. 
Where are the others? We must get them. 
Come! Show me the way.” 

Qomak was far less excited over the com- 
ing of a ship than was Parker. He was com- 
fortable on the island, despite his fear of 
devils. He was well fed and warm, and while 
he naturally wished to get back to his wife 
and numerous progeny, he was not wild over 
the prospect, and next year would be just as 
good as this. Still, urged by Parker, he led the 
engineer on up to the clump of trees where 
the other three were laboring. 

Once out of the ravine they could hear the 
sound of the axe, and Parker shouted: 

“A ship! A ship! Hurry. She’s sending a 
small boat ashore.” 

The others stopped their work and stood 





gaping. 
“Hurry!” cried Parker. “J told you a ship 
would come!” 
Convinced that Parker was telling the 
truth, they ran to the edge of the cliff, from 
which they could see out across the beach to 
where the schooner lay at anchor. Their hearts 
leaped with gladness as they watched the 
small boat coming ashore. Oomak was the 
first to speak. 
“Kiska Joe, he come,” grunted the Aleut. 
Williams looked closely at the schooner. 
% thought it was too good to be true,” he 
said. 
“What do you mean!” demanded Parker. 


“JUST what I said,” replied Williams. 
_Y “Ships just naturally arent to be found 
in these waters from one year’s end to the 
next, and to have one come along so soon was 
too good to be true. But of course, Kiska Joe 
naturally would come to see if we were alive or 
wot. ‘I’m glad we're up here. He'd get us sure if 
we were at the cave.” 

Better get back out of sight,” suggested 
‘hornton. “‘There’s no use giving him a clear 
view of us. We may be able to keep out of his 
way. Look. He’s got his gun.” 

y saw the small boat approach the beach, 
te the surf was light, and saw the poacher 
standing in the bow with a rifle across his arm. 
Parker looked at the others in disgust. 

you mean that you aren’t going down 
and make him take us off?”’ he demanded. 
3 e him take us off?”’ Thornton echoed. 

Make him? Why, for the love of Pete! Do 
you think we could 


(Continued on page 122 
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Bare Hands 


(Continued from page 122) 


* nodded Thornton. ‘But he’s got 
come up the ravine if he wants us. Why can't 
vet over there and drop some stones down 


if he tries it? That might keep him back.” 
They looked once more over the edge of the 


d seeing that Kiska Joe and his fol- 
cif, ae making directly for the ravine, 
they hurried to its edge, and loosened several 
poulders with which to drive the two new- 


§ They could not see very far down the narrow 
eafon, and they waited impatiently. They 
Kiska Joe’s voice as he called something 
over his shoulder to the man who followed him, 
and then, between two huge boulders, they. 
saw the poacher as he warily made his way 
up the gorge. His gun was ready, and his 
were glancing in every direction. They 
‘od their stones and kept themselves 
i waiting the opportunity to sweep him 
hack with the boulders they were ready to roll 
down. Again they heard him speak to his 
follower, and then they saw him appear below 
. Another twenty feet up the ravine, 
and he would be below the stone that Kelly 

ised. 
la waited with rapidly beating hearts. 
No other weapons than the stones they had 
were theirs to use, and Kiska Joe had a re- 
ing rifle in his hands. Still, they felt 
confident. On came the half-breed, advancing 
slowly and peering carefully all about. Kelly 
watched until he saw the fellow directly below 
him. Then he heaved his boulder over the 


edge. 


Bare hands are pitted against modern 
, bullets in this desperate battle on 
the cliff. Can the deluge of stones halt 
the murderous advance of Kiska Joe? 
jan the castaways possibly escape? The 
greatest thrills of all await you in next 
month’s installment. 


Fire Shy 


(Continued from page 17) 





was worked up to the explosion point. He had 
taken the opportunity to. make the remark 
while he and Pat were inspecting the cinder 
pit, Chuck being left to stand guard over the 
water valve lever on the charging floor. “If 
they knew all about it—”’ 

“Why don’t he tell ’em himself?” said Pat 
without umbrage. “‘He’s got a tongue in his 
head. No, jest you let him handle it his own 
way. As long as he does his work—” 

“Work? He does his an’ mine too,” said 
Jerry. “He’s saved me from pullin’ a couple 
0 boners already. Knows steel twice as good 
asI do. Pod knows it—an’ you know it.” 

“S'pose I give him your job, then,” sug- 
gested Pat with that microscope look in his 
eye. 

_ Sure,” said Jerry. ‘Ain’t he first helpin’ 
night this minute?” ‘The fact that he hesitated 
the fraction of a second before making such a 
statement was not to his discredit at all; Pat’s 

n dropped on his shoulder to prove it. 

Maybe yall both be first helpers—some 
day,” he said as he climbed out of the pit. 
"How's the heat comin’?” 

Fine, Chuck’ll bring it down right if I 

cant,” Jerry bragged as they parted. 


CH was exactly what Pat hoped he 

would say, for he had arranged a double 

test; one for Jerry and one for Chuck. Pod’s 
reports had prompted it. 

Chuck’s as good as any man on the floor,” 

said. ‘An’ it suits me fine, ’cause I 

tan be a melter again without worryin’ about 

Arst helpin’. I got enough to do without 
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ranges of 8, 13,22 and 27 M. P. H. Ask him about 
the new Johnson Aquaflyer—a 17-{t. outboard 
motor boat for four persons. 


Johnson motors are sold on easy payments and 
can be insured against fire and theft at very little 
cost. Write for full information. 


JOHNSON MOTOR COMPANY, 2534 Sample Street, South Bend, Indiana 


Export Division: 75 West Street | Canadian Distributor: Peterborough Canoe Co. 
New York, New York, U.S.A. Peterborough, Ontario, Canada 


World’s Largest Manufacturer of Outboard Boat Motors 
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Giant within them urging them 





possible. on to strong endeavor and 
THE GREATEST BLESSING a 
OF THE CENTURY, SAYS ONE RESULTS GUARANTEED 


Through following out a very simple and easy YOU take no chances. If at the end'of 90 
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set of exercises, along with a short Mental 
Formula, the strong forces within you are 
awakened. Vitality is restored, the nerves made 
strong, the circulation increased—and the body 
thus fed, color is restored to the face, sex life is 
strengthened through the increased energy 
shown by the ductless glands, and you begin to 


days you cannot honestly say that you are 
greatly improved, your MONEY WILL BE 
REFUNDED... Just a little faith right here 
may change your life completely. 

The Exercises and the Mental Formula will 
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further cost. Write today 
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PLASTIC WOOD 


As Useful to Yachtsmen 
As to Home Owners 


On board boats as well as 
in industry and in count- 
less homes PLASTIC 
WOOD is doing many 
woodworking jobs quick- 
ly—and permanently. 


Taken soft from the can, 
PLASTIC WOOD wili ad- 
here to metal or wood. 
It hardens on exposure 
to air and may be worked 
with tools and painted, 
stained or varnished. 


Use PLASTIC WOOD to make casters solid 
in furniture, in cabinet making, or in 
repairing indoor or outdoor woodwork. 
Boat owners use PLASTIC WOOD to set 
stuffing boxes and for countless construc- 
tion and repair jobs. 
1/4 lb., 35c; one pound, $1.00 

Sold by Hardware and Paint Stores. 

coupon if they cannot supply you. 
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3@ Bolivar Street, Canton, Mass. 
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Fire Shy 


(Continued from page 123) 


* All right, we'll give “em a iry-out,” said 
Pat. “They need an extra tough job to keep 
*em busy, an’ we might get two first helpers 
out of it.” 

Then and there they had scheduled a special 
heat of high carbon steel for Number Five 
furnace. Ninety carbon. “An’ we went to 
catch the carbon on the way down,” Pat had 
said to Jerry in the conference at Number 
Five’s loafing place. “Think ya can do it?” 

“Sure, we can.” 

“All right, shoot.” 

A delicate job, catching the carbon on 
the way down. It is easy enough to work 
a heat without watching the carbon and to 
recarburize in the ladle, but to make carbon 
and all the other elements reach the right pro- 
portions at the moment the tapping tempera- 
ture is right is a test for any man. If ever a 


heat was nursed, that one was. Jerry fussed 
over it like an expensive French chef over a 
salad. His calculations were checked and re- 
checked; the ore boil and the lime boil scru- 
And Chuck was 
there to confirm every conclusion, an alertness 
in his eyes that was a joy to behold. If Jerry, 
over-anxious lest he make a mistake, did 
actually make one, Chuck managed to correct 
him without being officious, thereby winning 


tinized with an eagle eye. 


Jerry’s increased admiration. 


IKE that time when they took a carbon test 
just after the lime boil. In pursuit of his 
duties as second helper, Chuck plunged the 
test spoon into the lake of steel, pulled out a 
sample free from the slag that stirred restlessly 
on its surface, and poured it into a mold. Even 
a little thing like that was marked by a pro- 
fessional air, as though he had never done any- 
thing else. Nor did he ever show the slightest 
timidity of the fire inside. As long as it was 
where it should be, he ignored it; that was the 
funny part of it. He cooled the sample, cracked 


it and handed it to Jerry. 


“T make it a hundred an’ twenty carbon,” 
was Jerry’s conclusion. “Better ore it down 


” 
some. 


“Hundred an’ ten did you say?” from 
“Yes, might be a good idea to charge 


Chuck. 
a little ore.” 


Jerry threw him a look that he should have 
had to remember in a lonesome moment, but 
he missed it. “‘ Well, we'll hold off a while an’ 
take another test,” he said as though it were 


his decision. 


Small wonder that Jerry had insisted that 
Chuck was actually first helping. Even now, 
as Pat hustled away across the floor and Jerry 
climbed the stairs to the charging floor, Chuck 
was doing the first helper’s job. He was chang- 
ing the drafts and watching the temperature 


of heat as a doctor watches a patient’s pulse. 


HAT was something Jerry could not do yet. 

To take a test spoon of metal, pour it out 
on the floor of cold steel plates in a certain slow 
fashion and tell from the way the metal froze 
exactly what the temperature of the bath was 
—that was the result of years of practice. 
Before Chuck had arrived, it had been neces- 
sary for Pod to do it, now—a cinch. So much 
of one that Pat had arranged for Pod to be 
called away suddenly, leaving the entire re- 
sponsibility for the heat to Jerry and Chuck. 
An item of news that Chuck handed to Jerry 


when he had climbed to the charging floor. 


*Pod just sent word he’s been called away. 


Wants you to tap without waitin’ for him.” 
Jerry was shrewd. He laughed. 


both be first helpers soon.” 


“Did he?” A jubilant light in Chuck’s eves— 
then a cloud. “Aw, what'll that get me?” he 
(Continued on page 125) 


added, looking down 


“Yeah, 
Pod’s been leavin’ us alone a lot lately. 
Knows he don’t have to stick around when 
you're here. An’ Pat just told me we might 
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the floor. Jerry was almost discouraged, but 
he did not show it. ‘Well, let’s smack this 
heat on the nose,” he said with enthusiasm. 
“Pat knows what he’s doin’.” 

From then on the two forgot everything but 
the necessity of keeping up their record of good 
heats. Things began to happen fast. The 
changing of drafts alternated with carbon and 
temperature tests; a quick dash around the 
furnace to be sure that the ladle was spotted 
in the pit below the tap hole, then more checks. 
Change the drafts oftener to bring the tem- 
perature up, but not too high, or the heat will 
be “burnt,” and don’t hold it too long, or the 
carbon drops too low. 


T WAS a wonder that the charging machine 
did not run them down. It lumbered by 
and they did not know it. Somehow they re- 
acted to the rumbling vibration of its approach 
or the indifferent clank of its warning gong and 
got themselves out of the way without con- 
scious effort. When a ladle of hot metal floated 
by overhead it, too, was unnoticed. The crane 
that bridged the floor had a much louder gong; 
the huge brick-lined kettle with its fifty tons 
of liquid fire was as big as a locomotive boiler, 
but they neither heard nor saw it. 

At Jast—‘‘All set?” from Chuck, and 
“Shoot!” from Jerry. 

Jerry picked up one of the long steel rabbling 
bars that lay piled just beyond the outer rail 
of the charging machine track and prepared 
to thrust it into the furnace through the center 
door. It was long enough to reach across the 
bottom to the tap hole—nearly thirty feet— 
and an inch and a half round, so it was heavy. 
Especially when it had to be lifted from one 
end. He strained backward, hoisted its point 
and walked toward the open door. Chuck had 
another job to do, so could not help him. He 
had to take a shorter bar, go around the fur- 
nace, and open the tap hole from the outside 
when Jerry shouted the word. But before 
either of them took another step there was a 
shout from elsewhere. Not the kind of a signal 
that is generally heard on the charging floor 
but a sharp, high note of warning and terror 
combined, rising at the last almost to a scream— 

“Look-KOUT!” 

Chuck, headed toward the aisleway beside 
the furnace, already faced in the direction 
from which the warning came and saw what 
happened even as the cry chilled every man 
who heard it, Jerry included. For he stopped 
in his tracks and jerked his head around. The 
great ladle of hot metal had been halted before 
Number Three furnace, where Bony had set 
a trough in place ready to lead its fifty tons of 
liquid fire in through the center door of his 
furnace. Trough, ladle, the hooks that held it 
like the handle of a bucket, even the cable 
that sagged above it, were brilliantly spot- 
lighted in the blast of light from that open 
door. The ladle had been lowered preparatory 
to tipping it and pouring the hot metal down 
the trough when something happened to the 
drum on which the cable was wound, and the 
steel rope paid out with a run. The ladle had 
only a few feet to drop, yet the impact of its 
enormous weight shook the elevated charging 
floor from end to end. The vibration and the 
cry—“Look-KOUT!” swept down the floor 
simultaneously. At the same moment the two 
men, Bony and his helper, who stood near by, 
burst away from the spot like projectiles driven 
by the gunpowder of fear. Then followed an 
age-long moment of frozen inaction. 


HE ladle had dropped on the top of a 

sprawling pile of dolomite that had re- 
cently been spilled on the floor between -the 
charging machine tracks. The metal inside it 
was sloshing about from the force of the fall, 
splashing over the rim a little and striking the 
floor in a shower of (Continued on page 126) 
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sparks. The ladle ‘itself was teetering un- 
steadily on its slightly rounded bottom 
like a bucket with a dented bottom that 
sways when the water inside it is dis- 
turbed. If it tipped over—the slosh of molten 
steel along the littered floor would be like the 
flood of scrub-water from an overturned pail, 
scrub-water with a temperature of three thou- 
sand degrees, a slosh that would consume even 
the steel floor across which it would flood. If 
a mere man should be in its way— 

Chuck was the first one to break the year- 
long inaction. He turned, took the few steps 
necessary to bring him to Jerry, and snatched 
from his hands the rabbling bar that was still 
held poised in the air. His face was a sight. 
White, with panic in his eyes and a sweat on 
his brow. He was biting his lower lip. Then 
he faced toward that swaying ladle that tilted 
a trifle more in their direction with each re- 
turning wave of the metal it contained, and 
started toward it, bar in hand. Walking! 
Great long strides that were made with an 
effort like that of a man walking through 
water. He leaned forward like a fighter. He 
was! Fighting that craven that had showed 
in his eyes. Jerry woke up. 

“Chuck! Come back!” 


T WAS heard, that was certain, for Chuck’s 

head twisted slowly back and forth in nega- 
tion. But those long strides continued. It 
was insanity. Utter folly to walk into that 
certain death. And— 

“It’s Bony’s job, let it go!”’ screamed Jerry. 

Chuck strode on. Jerry saw the two chords 
at the back of his neck working alternately 
with each long step he took. The skin that 
tightened over them was white as death. 

“Chuck! Our heat! Tap it!” 

Another slow shake of the head. Chuck was 
almost beneath the ladle that tipped a little 
more and slopped a little more. The rabbling 
bar was reversing itself in his hands, the looped 
handle pointing toward it instead of the point. 
He looked like a pygmy with a toothpick 
against the towering steel-cased ladle of death, 
every rivet in the massive hoops that bound 
it photographically distinctintheincandescence 
from the furnace. 

Then Jerry gave over shouting and got into 
action. He followed Chuck. Not at a walk, 
but running, though his feet seemed to be 
moving with half the speed of Chuck’s. What- 
ever Chuck had in mind to do, he should not 
face death alone. Before he could get to the 
spot Chuck was at work beneath the teetering 
destruction. He set the handle of his bar 
firmly beneath the steel band that bound the 
top of the ladle. A wave of steel slopped over 
as he did it. Some of it dripped down the bar 
on to his hands, but he was indifferent to it. 
He waited for the retreat of the wave of metal 
up there to tilt the ladle the other way, the 
point of his rabbling bar resting on the floor 
beside him. He was looking up, directly into 
the dripping of slag from its rim, into the rose- 
colored glow that marked the girders of the 
useless crane above. He was turning his back 
upon it, getting a grip on the inclined bar, pre- 
paring to heave on it with the backward tip 
of the ladle. It moved slowly. He stiffened his 
back with it, the point of his bar scraping 
along the floor until he had it braced against 
the inner rail of the charging machine track. 


OR did he release his grip even then and 

flee to a safe place of observation. He 
stayed there, his back rounded, great veins on 
his forehead, and braced himself for the return 
tilt of the ladle, to secure the point against 
possible slippage when the ponderous load was 
again applied to it. His back to the threat! 
Back it came, slowly. A hissing slosh of metal 
rose over the brim, struck the floor behind 
him and showered (Continued on page 127) 
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The enormous load bore down on 

the resistance to its movement, the bar 

to bend. Chuck, his arched back 

ining, paid no heed to the trickle of 

that slid down over his hands; he clung 

to the heavy bar that looked like a toothpick 

now—and waited. Its point did not slip, nor 

did it collapse; it took the strain like a spring 
straightened again. ; 

By this time Jerry had arrived. It had 
heen mecessary for him to dash to the 
outer side of the floor to a pile of bars, and 
with some superhuman strength imparted to 
him at the moment he was dragging three of 
them. During the next interval of swaying set 

by that wave up there, the two men had 
set up the three additional braces and the dan- 

was past. Between the cessation of Jerry’s 
and the setting up of the bars there had 
no sound save the thudding of Jerry’s 
feet on the floor and the hissing splash of metal; 
now there was a bedlam. Shouts, cursings, the 
datter of more bars being dragged up by men 
who set them in position, until the ladle was 
stationary, braced by a hedge of bars that 
slanted up around it. 


T arrived, his face red from a long run. 
Hehad had to travel the width of the build- 
ing and almost half its length, but his voice 
bellowed orders. The crippled crane was un- 
and rolled away, another one came up 
and took its place. The ladle was raised and 
ptly emptied into the waiting trough, the 
en door was closed. After that it was 
time to hear the story, and a babble of voices 
gave him the details. “ Where’s Chuck?” 

He was sitting on Bony’s bench, his hands— 
a mess of charred flesh—hanging between his 
knees. Bony sat on one side of him babbling 
apologies and begging for a chance to show his 

titude; Jerry sat on the other, an arm about 
DS calders, a hand using gauze from a first 
aid kit. 

“Git the doctor!” bawled Pat at the crowd 
that was gathering. 

“He’s comin’,” said Jerry impatiently. 
“Chuck’s passed out.” 

With the gauze he gently wiped a dark 
trickle from Chuck’s sagging chin. He had 
bitten completely through his lower lip. 

“Did that whippin’ it,” whispered Jerry. 
“He was fightin’ it every step.” 

“Knew he had the guts.” Pat’s big fingers 
gently raised the lower lip from the teeth that 
pierced it. 

The doctor came, applied a swath of band- 
ages to the seared hands, began to work on the 
lip, when Chuck's eyes opened slowly. 

“Good job, lad.” It was Pat’s big voice, 

“An’ a first helper’s job when ya 
get healed up.” 
_ Chuck tried to smile his thanks but found 
it difficult because of the doctor. His eyes 
spoke, however, then he turned them to his 
friend. Jerry, for some reason, could not speak. 
He only nodded his head with great vigor and 
beat a tattoo of congratulation upon Chuck’s 
shoulder. Until a troubled look appeared in 
Chuck’s eyes. 

“Heat,” he managed to say. “Lost?” 
rat's voice drowned out any other answer. 
«Heat lost? What of it?” he bellowed joyfully. 

Ain’t we got a he-man to make us another?” 

Then, as the doctor and Jerry assisted Chuck 
toward the waiting ambulance, the great voice 
ttumphantly took up its regular duties. 

‘ to yer furnaces, ya steel-sloggin’ 
seuts! We're makin’ steel today!” 





Recent reports of the U. S. Weather Bureau 

contain a statement by a Florida resident that 

‘has seen lightning strike while the sky is 

bright and clear. Slanting bolts of lightning, 

explains, may hit the earth some distance 
an approaching storm. 
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cAuthors and Manuscripts 


$$$ FOR Ideas. Photoplay Plots revised, criticized, 
copyrighted, marketed. Send for free booklet. Universal 
Scenario Company, 238 Security Bldg., Santa Monica 
& Western Ave., Hollywood, Calif. 

SONG Poem Writers—Send for proposition. Ray 
Hibbeler, D10, 2104 N. Keystone Ave., Chicago. 

SONG Poems Wanted. Write, Ambrose Thomas. 
Box 327, Norwalk, Ohio. 

I WANT song poems. Casper Nathan, J-3544 No. 
Racine, Chicago. 

FREE. “Song Writers’ Guide.’’ D22-1239 Elm. Green 
Bay, Wis. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. Address your inquiry to: Manager. 
Classified Advertising, — Science Monthly, 250 

rk. 
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Fourth Avenue, New Yo 








cAutomobiles and cAccessories 


DELIVERY bodies for Ford Model T. Chassis with 
inclosed cab, suitable for Contractors, Grocerymen and 
Farmers. ‘Three styles. Price $49.50. Write Daniel 
Zimmerman, Craigville, Indiana. 


NEW and used auto parts. Save 25-80%. Motors, 
Rear ends, Radiators, Wheels, Generators, Starters, 
Carburetors, $5.00 up. Complete Tops $15.00, Gears, 
Axles, Bearings, Nickel Spring Bumpers. Brightman 
Auto Parts Co., 321 Windsor Ave., Hartford, Conn. 














Aviation 





THE American School of Aviation announces a new 
correspondence course in mechanics of aviation. A 
thorough training in practical aeronautics. American 


Chicago. Minois. 

BOYS, send dime for a 12-inch mounted propeller 
and circular telling how you can get a three-foot model 
seraereme free. Aero Shop, 3050 Hurlbut Ave., Detroit, 
Mich. 








BIGGEST, Best Catalog Model Airplanes, Parts, 
Supplies; 5c postpaid. Ideal Company, 16342 Spring 
Street, New York. 

LEARN to fly, courses from $100.00 to $200.00. New 
Standards OX5 Motor $900.00 to $1,200.00. Less 
Motor $700.00. Ready for delivery. OX5 Motors $100.00 
up. Write for catalogue. Nicholas Beazley Airplane 
Co., Marshall, Mo. 

MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “‘How You Can Use 
Popular Science Monthly Profitably.’’ You’d like to 
know, wouldn’t you? Manager, Classified Advertising, 
Popular Science Monthly, 250 Fourth Avenue, New York. 


Bending Machines 


THE Famous Hossfeld ‘*Wrenchless” Universal 
Iron Bender is the last word in bending machines. Bends 
both Pipe and Bars to most any conceivable shape. 
Bends Eyes, **U’s’’, Angles, Rings, Coils, etc. Accurately 
bends anything from a small nail up to a 144” pipe cold. 
Instantly adjusted without a wrench. Thousands in use. 
Write for Circular and prices. Hossfeld Mfg. Co., 
Winona, Minn. 























Blacksmith 


BE A master machine blacksmith and expert tool 
maker and dresser with Collard Tempering Charts. 
jive $1.00. Valuable samples free. W. M. Toy, Sidney, 

0. 














School of Aviation, Dept. 6741, 3601 Michigan Ave., | 


$25 in 
CASH PRIZES 


For the best letter of 170 
words or less answering 
the question— 


‘“‘What advertisement in 
the ‘Money Making Op- 
portunities Section’ inter- 
ests you most—and why?”’ 


we will pay on June 10th 
the following— 


CASH PRIZES 


First Prize $10.00 
Second Prize 5.00 
Third Prize 3.00 
Seven Prizes 

of $1.00 Each 7.00 


First read every advertisement 
in the Money Making Oppor- 
tunities Section on pages 128 to 
152. Pick out the one that in- 
terests you most and then write 
a letter—not exceeding 170 words 
—telling us why you find the 
advertisement you have selected 
the most interesting. 

Entries for the contest will 
close on May Ist. The prize 
winners and their letters will be 
published in the July issue of 
POPULAR SCIENCE MONTHLY. 

Address your letter to 
Contest Editor 


MONEY MAKING OPPORTUNITIES 


POPULAR SCIENCE MONTHLY 
250 Fourth Ave., New York 


PRIZE WINNERS 
in the March Contest 


FIRST PRIZE $10.00 


Mrs. G. Anderson, Columbia, Mo. 
(Chicago Motor Training Corp.) 


SECOND PRIZE $5.00 


F. A. Schliemann, Vallejo, Cal. 
(Standard Business Training Institute) 


THIRD PRIZE $3.00 
E. W. Zingg, Vancouver, B. C. 
(The G. & C. Merriam Company) 
PRIZE WINNERS who receive $1.00 
each for their letters: 

R. V. Strait, Stotesbury, Mo. 
(Northwestern School of Taxidermy) 
Mrs. Charlotte N. Calvert, Leedey, Okla. 
(International Correspondence Schools) 
Leroy Keleher, San Diego, Calif. 

(American School) 

Herman A. Bolster, Rumford, Me. 
(Fate-Root Heath Company) 
Joseph Falk, New Brunswick, N. J. 
(Munn & Co.) 

Lew A. W. Johnson, Ashland, Wis. 
(International Correspondence Schools) 
M. D. Sneed, Jacksonville, Texas 

(Coyne Electrical School) 





























Boats and Launches 


COMMENCE now, build your 
season's use. 55 Models 9’ to 40” Send 25¢ host for this 
plete catalog. Brooks Boat Co., Inc., Salt Stoo com 
inaw West Side, Mich. Teet, Sag. 











mee A 
Books and Periodicals 


“IN GRIP of Drink” is a thril 
Romance. Most captivating. Read DOW 5 ton 
Chavalier & Co., Hornby Road, Bombay, India. ven, 

CURIOUS books, unique novelties, st ning 
samples, 10 cents. P. Lind, 214 W. 34th st New 

MR. ADVERTISER: Ask today for 
“Quick-Action Advertising Rate Folder.” 4 ol the 
some really important facts which will prove interest; 
and valuable to you. It also tells ‘“‘How You Can ™ 
Popular Science Monthly Profitably.” Youd liken 
know, wouldn’t you? Address your inquiry to: Manage’ 
Classified Advertising, er Science Monthly, 256 

rk. . 


Fourth Avenue, New Yo 

















—_—_—— 
Business Opportunities 





LEARN the collection business. Good in . 
resiilts. Interesting booklet, “Skiiifal Collecting we 
National Collector's Association, Scien 4 
ark, Ohio. ce Bulking, New. 

BECOME a Foot Correctionist. A New P 
not medical nor chiropody. All the trade you cone 
to; many are making $3,000 to $10,000 yearly, easy terms 
ved training by ae pwrthes sogetel needed OF Foods to 

uy, no agency or soliciting. Address Stephen; 
tory, 10 Back Bay, Boston, Mass. a 

PATENTS procured; ‘Trade Marks Registered—A 
comprehensive, experienced, ——— service for the pro- 
tection and development of your ideas. Prelim 
advice gladly furnished without charge. Booklet of in- 
formation and form for disclosing idea free on request 
Richard B. Owen, 44 Owen Bldg., Washington, Bb C. 
or 41-Z Park Row, New York. at 

MODERN Mail Order Methods. A new book that 
tells how to operate a mail order business success 
Write for free circular. Patrick-Mahoney Co., sy. 
Box 931, Schenectady, N. Y. ? 

MINIATURE die-casting machines $50.00.  Byrd— 
318 Reed, Erie, Pa. = 

MANUFACTURE and sell latest Novelties, Toys, 
Mail order and agent’s Specialties. Free list relial 
patterns, processes, commercial information. Manu- 
os Bureau, R-2, 1129 East 31st, Kansas City, 
Mo. 

ADVERTISE—In 275 country newspapers; 28 words, 
$10.00. Keator, Hartford Bldg., Chicago. 


USED correspondence school courses sold on re 
urchase basis. Also rented and exchanged. Money- 
ack guarantee. Catalog free. (Courses bought.) Lee 

Mountain, Pisgah, Alabama. 

INVENTIONS commercialized. Patented or un 
patented. Write Adam Fisher Mfg. Co., 183 Enright, 
St. Louis, Mo. 

MIRRORS resilverei at home costs less. 5 cents per 
square foot; you charge 75 cents. Immense profits, 
plating auto parts, reflectors, tableware, stoves. Refin- 
ishing metalware etc. Outfits furnished. Details FREE, 
Write Sprinkle, later, 94, Marion, Indiana. 

15¢ PUTS your name on mailing list year. Receive 
offers, magazines, from wholesale supply houses every- 
where. Kentucky Agency, Covington, Kentucky. 

“SCHEMER,” Alliance, Ohio, 36p monthly, ne 
Schemes, Tips, Formulas; subscriber reports $25,000 
from three; another $10,000 from one. Try it! Year, 
$1.00: 3 months, 30c. 

IF YOU are tired of working for others, and are look- 
ing for something to do during your spare time, write us. 
Service Box 531, Lake Forest, Illinois. 

BIG business producer. A dollar bottle of our 
famous Vanilla and one dollar set of LaBohme Pearls 
both for One Dollar. You make 50c on every combination, 
Big flash, best quality goods, and everybody buys. 
Mystol Co., Dept. A5, Glens Falls, N. Y. 

OPERATE Chewing Gum Machines. Large profits. 
Small Capital. Particulars free. Robbins Company, 
23 Dodworth St., Brooklyn, N. Y. 

INCREASE your income— Selected Opportunities” 
listing 24 business plans, two formula charts, $1.00. 
Robert Smeriglio, Box 884-F, Stamford, Conn. 

MAKE money with little “Mail Order Business.” 
Send stamped self-addressed envelope for particulars. 
Earle Murdell, 3006 7th Ave., Los Angeles, Calif. 

THAXLY Formulas and Processes produce perfect 
products. All kinds. All lines. Catalog, special cit- 
culars free. C. Thaxly Co., Washington, D. C. ’ 

“HUNDRED Best Markets For Your Photogra 8!" 
Booklet 20c silver. S. R. Snyder, Publisher, 18 
St., Boston. 

UNUSUAL opportunity. Be your own boss. Operate 
your own business. Large profits doing Nickel, Copper, 
Silver plating, full information free. Electro : 
Supply Co., Dept. 1, 547 Considine Ave., Cincinna 
Ohio. : 

YOUR 28 word advertisement in 54 country town 
newspapers $3. Write for lists. Crawford, 114 Baker, 
Syracuse, N.Y. 

CANDIES home made, cost 14c, sell for 60c. a 
no cash capital needed. We teach you by mail — 
and selling. All ages, ladies or men. Start in viet 
Sell to stores. We furnish tools FREE. Free a c 
Capitol Candy School, Dept. 86-FF, Washington, ®.™ 




































































500,000 DIFFERENT articles can be sold by | ond 
1927 complete publication gives proved su bon 
tems in detail. Covers entire business. Also 100 oerert 
teed workable plans. Price reasonable. Northw 
Mail Order Service, Box 93R, Omaha, Nebraska. 
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The Most Spectacular 
Sport in the World 
(Continued from page 19) 
dangled before their eyes reaches amazing 
roportions. ; 

Eddie Rickenbacker retired from auto- 
mobile racing to take up an even more 
hazardous occupation: flying for his coun- 
try in time of war. Rickenbacker became 
the American ace of aces, with twenty-six 
enemy planes to his credit, and is still hale 
and hearty. ; 

Ralph Mulford, once a great driver, and 
Louis Chevrolet, eldest of three great 
brothers who won fame on the track, are 
now automotive engineers. From their 
efforts, and from the work of men like 
them, the automobile world may expect 
such refinements as superior springing and 
an infinitely variable gear. 


(OME of the veterans have been so suc- 

cessful that they are still at it. Earl 
Cooper, whose name first reached racing 
prominence as a member of the famous 
1915 Stutz team, is still in active competi- 
tion and, to the utter amazement of fol- 
lowers of this strenuous sport, is getting 
better with his increasing years than he 
was in his youth. Ira Vail, a famous old- 
timer, is still at the game and is today con- 
sidered the dirt track champion of the 
East. Louis Disbrow, whose racing career 
has been a long and meritorious one, still 
drives on dirt tracks. 

De Palma, hero of many a racing event 
and one of the most colorful figures of the 
track, has combined experimental engi- 
neering with his driving. He has devoted 
the past few years toward the develop- 
ment of a new fuel-saving car. In addition 
he still drives in races, though he has cut 
himself down to about ten events a year. 

De Palma has always been an un- 
quenchable enthusiast. 

“The fun is about all there is to the 
racing game,” he used to say, in the days 
when a driver risked his neck every time 
he took a steering wheel in his hands. 
“For the risk he takes, the race driver 
gets less money than any other profes- 
sional sportsman. It is the fascination of 
the game that holds me to the track.” 

Lately his viewpoint has altered some- 
what, 


Fs DAY it is the cash that the young 

man who enters the racing field is in 
search of, though it is only natural that he 
should wish to share in the glory of 
victory. 

“Races such as the 500-mile contest at 
the Indianapolis Motor Speedway result 
in bringing more recruits into the racing 
game than any other event that I know of. 
Sometimes for eight or nine months in 
advance of this classic I am besieged with 
Inquiries from ambitious youths in all 
sections of the country asking for instruc- 
\tions as to how to become successful 
,Tacing drivers, It is the $50,000 in prize 
money offered at Indianapolis that has this 
effect on the embryonic racing drivers.” 

Palma has long been considered one 
of racing’s hard luck drivers. True, he 
as won many honors and even finished 
first once in the Indianapolis classic; still, 
€ never been particularly blessed 
with good fortune. (Continued on page 136) 





MONEY MAKING OPPORTUNITIES SECTION 


I Was Afraid of This 
New Way to Learn Music 


— Until | Found It Was Easy As A-B-C 


believe that you can learn to play the piano by that 


Dre be silly, Mary. You’re perfectly foolish to <a 
method. You are silly even to think about it. 


That is how my husband felt when I showed him 
an ad telling about a new way to learn music. 

But how I hated to give up my new hope of learn- 
ing to play the piano. Music had always been for 
me one of those dreams that never-come-true. 
Others could entertain their friends. But I was a 
mere listener. 

For a week I resisted the temptation to look at 
the ad again, but finally, half-frightened, I wrote 
to the U.S. School of Music—without letting Jack 
know. : 

Imagine my joy when the lessons started and 
I found it was easy as A. B A mere child 
could master them! 

I quickly saw how to blend notes into beautiful 
melodies. My progress was so rapid that soon I was 
rendering popular and 
classic selections. For 









Pick Your Instrument 
Piano Violin Organ 
Clarinet Ukulele 


thru this short cut meth- 
od, all the difficult, tire- 
some parts of music have 








Flute been eliminated. 

Cornet Saxophone Finally, I decided to 
Trombone Harp play for Jack. He wag 

Piccolo Mandolin astonished. “Why. . 
Guitar ’Cello why . .”’ he floundered. 
a aoe I simply smiled and went 


on playing. But soon, of 
course, Jack insisted 
that I tell him where I 
had learned . .whe 


Sight Singing 
Piano Accordion 
Voice and Speech 


“ 
Culture how? So I told of my 
Harmony and secret. And what did 
Composition Jack do but start learn- 


Drums and Traps 
Automatic Finger 
Control 
Banjo (Tenor, Plec- 
trum or 5-String) 


ing the violin. Now our 
musical evenings are a 
marvelous success, and 
we are always flooded 
with invitations. Music 
has given us Popularity! 











Fun! Happiness! 

Thousands of successful students never dreamed 
they had musical ability until it was revealed to them 
by our ‘Musical Ability Test.”” You, too, can learn 


to play your favorite instrument by note thru this 
short-cut method. Send now for booklet. ‘‘Music Les- 
sons in Your Own Home,”’ and free Demonstration 
Lesson. Instruments supplied when needed 
credit. U. S. Sch 
New York City. 
SEQ SSS SSS SSS SSS SSS SS 
U. S. SCHOOL OF MUSIC, 
85 Brunswick Bidg., New York City. 

Send me your amazing free book, ‘‘Music Lessons in 
Your Own Home,” with introduction by Dr. Frank 
Crane; also Demonstration Lesson. This does not 
put me under any obligation. 


, 


h or 
ool of Music, 85 Brunswick Bidg., 





Ig You Are A 


MAN 


worthy of the name and not afraid 
to work, I’ll bet you $50 that you 


can’t work for us 30 and earn 
less than $200. Think I’m bluffing? 
Then answer this ad and show me 
up. Openings for managers. The 
“‘Wonder Box”’ sells on sight. 


TOM WALKER 


DEPT. 33 « PITTSBURGH, PA. 






























& Use HYDRO 
Insured TIRES 


Hydro Agents make money selling 
the only Tires in the World Jnsured 
for One Year against all road 
hazards regardless of mileage. 
HYDRO TIRES sell fast because 
they have nocompetition in price; 
no rival in quality; no imitation in 
appearance and no equal in the 
Insured Protection to the user. 
Insurance Policy with every tire. 


“The Most Beautiful Tire in America 

are made by the only tire factory in 
America selling its own product 
through authorized Salesmen-Agents. 
We offer opportunity of lifetime to 
establish profitable tire busi- 
ness of your own. 0 capitail 
required. Sales kit and adver- 
tising helps furnished. Exclu- 
sive territory granted. Write 
today for catalog and complete 
information about the Hydro 
Agency Pian. 








st Branch 
DEPT. 16, HYDRO-UNITED TIRE CORP. 
Pottstown, Pa.; Millersburg, O.; Chicago, Iil. 





2 and it’s yours 


All late models, letely rebuilt and re- gms 
ished brandnew. GUARANTEED for ten ey 
ae Sant mackie ix eclang Cat tur divct-to-yowgaay 
in fu x 
ment pian and 10-day free trial offer. Limited time, 80 write Laan. 


INTERNATIONAL TYPEWRITER EX.,186 W. Lake St., Dept.538, Chicago 


























wig __\p _| 
He e-Study 
‘Cours a 


you want an important, hig’ 

You can have one if you can do the work. 
experts will show you how, guide you step by step 
to success and help solve Jour — business 
| ype thru the time-saving LaSalle lem Method. 

ur salary-doubling plan « you to prepare during 
your spare hours, without interference with your present 
duties. Simply mark on the coupon the field in which you 
desire success, and we will mail you a valuable book describ- 
ing the opportunities in that field, together with an outline 
of our salary-doubling plan. Also copy of ‘‘Ten Years’ 
Promotion in One.’’ There is no cost or obligation. Find out 
how the salary-doubling plan starts average men and 
women on the high road to and fi 1 independ 
ence, Check anu mail the coupon NOW. 
— ee ee eee es COUPON Se 


LASALLE EXTENSION UNIVERSITY 
The World's Largest Business Training Institution 
Dept. 583-R Chicago, Ill. 
Tell me about your salary-doubling plan f/ 
as applied to my advancement in the busi- 
ness field checked below. Send also copy / 
of ‘‘Ten Years’ Promotion in One,”’ 
without obligation. 
OB 2 we g o 
O Modern Salesmanship 
OHigher Accountancy 
OTraffic Management 
O Railway Station 
anagement 
OLaw-— Degree of LL.B. 
OCommercial Law 
OlIndustrial Management 
Efficiency 
OBanking and Finance 
O Modern Business Corre- 
spondence and Practice 
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O Modern Foremanship 
and Production Methods 

OPersonne! and Employ- 
ment Management 

OExpert Bookkeeping 

OBusiness English 

OCommercial Spanish 

O Effective Speaking 

Oc. P. A. Coaching 


Name 


Present Position 
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“If it wasn’t for you and the training you 
gave me, Mr. Dobe, I wouldn’t be making 






$8000.0 


a YEAR NOW” 


iy ° 
d hools, 
* ie oad mas 


Learned Drafting 
at Home! 


Beck answered my advertisement and got my 
free book on Draftsmanship. That’s what I want 
you to donow. Beck was then a helper making 
$12.00 a week, but he took my simple, easily 
understood and quickly learned course in draft- 
ing at home without giving up his job. You can 
do the same thing. Will you? ‘I often look back 
to the time I answered your advertisement,”’ 
writes Beck, ‘“‘and wondered how I could take 
up your course as I was not able to save enough 
out of $12.00 a week to make the first payment. 
But I finally did it and it was the best money I 
ever spent in my life. Thanks to your training I 
am not afraid to tackle any work along drafting 
lines and cam readily master all the architect's plans.” 


Free Book on Drafting 
Write For it! 


Will you write for my free 
book today? Get it and read 





















mn 


today 
Dobe Easy Drafting 








To the Man With an Idea 


I offer a most comprehensive, experi- 
enced, efficient service for his prompt, 
legal protection and the development of 
his proposition. 

Send sketch, or model and description, for 
advice as to cost, search through prior United 
States patents, etc. Preliminary advice glad- 
ly furnished without charge. 

My experience and familiarity with various 
arts, frequently enable me to accurately ad- 
vise clients as to probable patentability be- 
fore they go to any expense. 

Booklet of valuable information and form 


for properly disclosing your idea, free on re- 
quest. Write today. 


RICHARD B. OWEN 
Patent Lawyer 


6 Owen Building, Washington, D. C. 
41-D, Park Row New York City 


TRADE - MARKS 


REGISTERED 


$25 IN PRIZES 
See Cash Prize Offer on Page 128 








Once at Indianapolis, when he was 
leading, De Palma’s car caught fire. With 
courage born of desperation he drove his 
flaming car to the pits, threw dirt on it, 
quenched the flames and started out 
again; but again fire shot out from under 
him, and this time he had to jump to save 
his life. That other occasion, when he 
pushed his car with his hands over the 
line, he was disqualified on the ground 
that his car hadn’t traveled the entire 
distance of the race under its own power. 

In a sensational Grand Prix race at 
Wauwatosa, Wis., won by Caleb Bragg, a 
courageous amateur, a millionaire who 
has now turned to speed-boating, De 
Palma’s big Mercedes was overturned and 
he was badly hurt. On the last leg of that 
race, as De Palma attempted to pass 
Bragg, his car swerved and brushed up 
against Bragg’s. The speedy amateur was 
not injured in -the slightest, but De 
Palma’s car was thrown off the track and 
crashed. 


E PALMA had a hunch not to enter 
that race. Just a few days before the 
event, David Bruce-Brown, his close 
friend, was killed while on a practice spin. 
De Palma was deeply affected, but finally 
consented to race. His own car was over- 
turned almost at the exact spot where 
Bruce-Brown had met his death. 

Bragg remembers the collision with De 
Palma. 

“TI was hit by a car going 105 miles an 
hour and lived to tell the tale—and win 
the race,”’ he will tell you. “I was leading 
by two minutes, with only about a mile 
more to go. I was taking no chances now, 
and slowed down to about seventy miles 
an hour to lessen the chances of a blow- 
out. De Palma, who had won the Vander- 
bilt Cup race just three days before, was 
behind me and making a desperate effort 
to catch up. 

“We came to a very narrow section 
of the road. I had a clear road ahead. 
Suddenly, before I realized it, there was 
a terrific crash against the rear of my 
car. De Palma, going at a breakneck 
clip, had tried to pass me on the narrow 
crown of the road, but, veteran though 
he was, he swerved and hit me full from 


behind. 


_ Y OWN ear, wonderful to tell, 
was shot straight ahead at the 
increased speed, just as a billiard ball is 
forced ahead when another comes straight 
at it and hits it squarely on the cheek. 

“I glanced behind in time to see De 
Palma’s car rolling over and over into the 
ditch. It made mine an agonizing victory. 
I was mighty glad to learn that he would 
get well, which he did after weeks in a 
hospital.” 

That old rival of De Palma’s, Barney 
Oldfield, retired happily from the racing 
game. When he decided to call racing off, 
the first thing he did was junk the famous 
old Christie car that served him many 
years as a war horse. This car was looked 
upon as a freak, wicked and headstrong 
and treacherous, with a front-wheel drive 





The Most Spectacular Sport a 


(Continued from page 135) 


and no differential, without a ¢ 
a crank. Yet it took to the bone a 
many records up to distances of two miles, 
Oldfield used to tell of a famous Toad 
race as his toughest experience. ‘It wag 
race from Los Angeles to Phoenix on 
miles, which Oldfield won in the tines of 
22 hours, 59 minutes and 35. seconds 
Listen to him: : 
“Speedway races and contests oq 
regular courses picked for their safety 
—easy! They're nothing to what ye 
got in that Los Angeles to Phoenix 
race, ‘cross country. It was my first big 
road race and I won it, but it had me 
worn to a frazzle before I finished, 


is HREADING over steep, narrow 
mountain trails, covered with sharp 

flint boulders; along canyons and preci. 
pices; through deserts and quicksand 
washes; blinding, powdery alkali dust—all 
these ITencountered. We had torrents of 
rain and we forded deep swollen streams; 
we took bumps that strained us and our 
engines to the breaking point; we tackled 
mud that racked the cars almost to pieces; 
we negotiated prairie grass that slipped 
every time we put on speed and cactus 
that bit the tires to pieces. 
“But my Stutz romped in first. There 
were twenty starters and only eleven were 
able to finish, hours apart. It was my 
toughest race.” 
As the new racing season opens, revel 
in the glorious memories of the past, 
if you like, but keep one eye open 
and one ear cocked for Harry Hartz, the 
present champion. This young man has 
something of the heroic about him, some- 
thing reminiscent of the days when racing 
cars bore picturesque names and not 
merely the prosaic numbers to which they 
are restricted today. Hartz, somehow, 
brings back to memory such magnetic 
speed demons as the Blitzen Benz, the 
Bullets of various sorts, and the spec- 
tacular Lampo or “Ray of Light” that 
the Italian, Lancia, had painted the color 
of the rising sun. 
In 1926, Hartz won the annual cham- 
pionship awarded by the Contest Board 
of the American Automobile Association 
after a close struggle with Peter de Paolo, 
1925 champion and nephew of De Palma. 


ee won his championship after a 
thrilling campaign in which he 
broke record after record. He set a 
world’s record for racing cars with small 
bore engines (smaller than Ford engines) 
at Salem, N. H., by going 200 miles at an 
average speed of 128 miles an hour. He 
set a new mark for fifty miles at Culver 
City by reaching a clip of 135.2 miles an 
hour. He hung up a new record for 300 
miles at the opening of the Atlantic City 
Motor Speedway by going 300 miles 
at an average speed of 134.1 miles 
an hour. 

Watch Hartz and watch his young 
rivals, De Paolo and Bennett Hill and 
Frank Lockhart and Earl Devore. Racing 
in wild automobiles may be a study for 











veterans, but it’s a sport for youth! 
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Glenn Curties 


(Continued from page 26) 


all contributed by Mrs. Alexander 
ham Bell, had been spent in the A.B 
experimental work, with tremend 
sults. 

Dr. Bell invited Glenn Curtiss to +: 
him in the development of the a 
hedral kite, but the man from Hammonds. 
port had already decided to go ahead 
with airplane development along his 
own ideas. 

The first international aviation meet 
was scheduled for August 22nd to 29th at 
Rheims, France. There were prizes of 
many kinds, for every imaginable flyin 
event, with the Gordon Bennett prize of 
$5,000 and a cup for the winner of the 
principal race. The Aero Club of America 
had nominated Glenn Curtiss as the 
American entrant. Before he went to 
New York to fly, he had his plans com. 
plete for the machine in which he ho 
to beat the European contestants, Even 
while he was flying at Mineola that first 
time, his mechanics, back at Hammonds. 
port, were at work behind locked doors 
on the fifty-h. p., eight-cylinder engine on 
which he pinned his faith. 


Gra. 


ndous Te. 


HERE had been a protest from the 
Wright brothers against the efforts of 

the A. E. A. to build flying machines; 
their patent, they claimed, covered every 
possible means of flight. Curtiss stoutly 
maintained that if they had thought of 
the aileron they would have included it in 
their patent. They replied that the 
aileron was part of the main supporting 
surface and so was included in their pat- 
ent, which covered any warping or de- 
forming of the planes themselves. Glenn 
Curtiss’ answer to that was to design his 
plane for the Rheims event with the ail- 
erons entirely detached from the main 
planes, set between the upper and lower 
wings, one on each side. And to this the 
Wrights rejoined by obtaining an injune- 
tion, restraining the A. E. A. and Cur 
tiss personally from manufacturing or 
selling planes without first paying the 
Wrights for a license. The injunction was 
served just as Curtiss was finishing his 
preparations for his European trip. 
It was day and night work, between the 
Mineola event and the date of the Rheims 
meet, to get his engine and plane in shape. 
There was time only for a quick test of the 
engine on the block before catching the 
steamer at New York. All the way over 
the question never left Curtiss’ mind: 
“Can I win?” 


HE French had been developing the 
monoplane. There had been some 
wonderful flights made over there. Sixty 
miles an hour, according to the news 
paper dispatches. Bleriot had a mono- 
plane of his own design. Hubert Latham 
was flying an Antoinette. Could a biplane 
of any power beat a monoplane? No 
body knew; but Glenn Curtiss knew from 
his own experience that newspaper I 
ports of air speed were usually exag- 
gerated. 
Plane and motor had to be taken to 
Rheims from the ship as personal bag: 
gage, the time (Continued on page 139) 
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motor,” he told me. 


enn Curtiss 


(Continued from page 138) 


as so short. The Yankee airman ar- 
ved to find everybody predicting that 


“ wn personal hopes lay in my 
Mh te told me. “I believed that I 
had the most power that had ever been 
tinto an airplane, more than enough to 
counteract the supposedly greater natural 
of the monoplane. But on arriving 
at Rheims I found that Bleriot, having 
-|}earned in some way that I was bringing 
an eight-cylinder engine, had himself in- 
stalled an eight, of eighty horsepower, in 
one of his light monoplanes. I never found 
out how the news of my_ motor leaked 
out, but it was clear that it had leaked. 
H[felt then that my chances were very 
dim indeed. I had just one plane and one 
motor. If I smashed either, America’s 
chances were gone. The Frenchmen had 
reserve equipment and, i 
smashed many of their machines. Once, 
while flying, I counted twelve wrecked or 
disabled machines on the ground.” 
And all the planes ever built in Amer- 
ica up to then did not total a dozen! 


HARD situation for a patriotic fly- 

ing man. Hard to resist the impor- 
tunities of American visitors urging him 
to contest for the rich prizes which the 
Frenchmen were capturing daily. Hard 
to stand their jeers when he steadfastly 
refused to risk his and his country’s 
chance at the main event merely to 
“show off.” Doubly hard for one born 
with a craving for speed, accustomed to 
entering—and winning—every kind of 


Patience and self-control won. He had 
mapped out a course of action and he 
stuck to it. He would not enter any of 
the duration events, none of the speed 
contests except those under twenty 
kilometers, the Gordon Bennett distance. 
And when the meet was over, after ten 
oficial flights and many more test flights, 
Glenn Curtiss’ was the only plane which 
had landed safely at the hangar after 


HE French understood his situation 
better than did the American visitors. 
The rangy young man who looked so 
much like the cartoons of “l’oncle Sam” 
captured the Gallic imagination. 
resemblance was heightened by the goatee 
young Curtiss was wearing, to protect a 
sear on his chin, a memento he still car- 
ties of a smash at Baddeck when his 
windsled ran into a boathouse. “Tod” 
Shriver, alias “Slim,” the mechanic | 
Curtiss had brought from Hammonds- 
port, also appealed to the French crowd. 
“¢ journalists | 
dubbed him, because he worked in his 
shirt sleeves! French mécaniciens all wore 
smocks, “We must be the most pictur- 
esque nation on earth,” said “Slim,” 
dryly. He was later to take the first plane 
to Japan, to fly in 1911 at Tokio before a 
crowd estimated at 700,000 persons; a 
crowd so great that six months later, after 
Shriver had crashed to his death in Porto 
. the assemblage from all over Japan 
notdispersed! (Continued on page 140) 
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(Continued from page 139) 


The French contestants were kind to 
the unassertive, self-contained American 
flyer who did not brag, did not take 
untiecessary chances. His laminated wood 
propellers were a curiosity to them; they 
had only solid wood or metal ones. Chau- 
viere, who built Bleriot’s monoplane, 
made a propeller and gave it to Curtiss 
despite the fact that a better propeller 
would lessen French chances for the Gor- 
don Bennett cup. But when it came to the 
race, Glenn Curtiss chose one of his own. 
It was an all-American machine which 
flew over the Plain of Bethany that day. 

Tryouts, carefully timed, early dem- 
onstrated that the great event lay be- 
tween Curtiss and Bleriot. With motor 
throttled down, the Yankee covered the 
course one day a few seconds faster than 
the best the Frenchman had shown in the 
earlier events. Heartened, he waited for 
the morning of the 29th. 


LERIOT, Lefebvre and Latham were 
to fly for France; Cockburn for Eng- 
land. Bleriot, already famous for his 
cross-channel flight, was the favorite. 
During the Rheims week he had picked 
up prize after prize, for speed, for dis- 
tance. Each contestant was permitted to 
select an hour for his trial flight before 
the official start. Curtiss chose ten 
o'clock. Throttled down throughout the 
first lap, his plane pitching with distress- 
ing violence in the heat waves rising from 
the Bethany Plain, he made the two cir- 
cuits in seven minutes, fifty-five seconds, 
a new record for the course. Now was the 
time to start after that Gordon Bennett 
prize; now, with everything running per- 
fectly. He refilled the tank, notified the 
judges and was off. 

“T climbed as high as I thought I 
might without protest, before crossing the 
starting line,” Glenn Curtiss told me. “I 
got up probably five hundred feet. I 
thought the gradual descent would help 
my speed, and it did.” 


Strategy, learned in those earlier 
bicycle-racing and  motorcycle-racing 
days! 


HE sun is hot, the air rough. Throttle 
wide open, he cuts’ the corners as 
closely as he dares, banks high on the 
turns and flies as no man ever flew before. 
Once around the course—ten kilometers; 
around again, twenty. He lands beyond 
the tribune and the official time goes up. 
Fifteen minutes and fifty seconds; an 
average of forty-six and one-half miles an 
hour; a world’s record! Speed king of the 
air, for the moment, as he is already 
speed king of the land. 

Immense enthusiasm among the Amer- 
ican spectators. The venerable Andrew 
D. White waves his hat frantically. Mrs. 
Theodore Roosevelt and her daughter 
Ethel applaud vigorously. Archie and 
Quentin Roosevelt cheer with boyish en- 
thusiasm. Many think the race won, but 
they are crowing before they are out of 
the woods. Curtiss has set a mark for 
the others to shoot at, and some one 
is bound to beat it if the speed is in 
his plane. 


- the Bishop car. 


“I felt like a prisoner awaitin 
jury’s verdict,” he told me. “Thad 
respect for Bleriot’s ability. 
his Antoinette might do better than 
had shown.” 

Cockburn, the Englishman, starts 
makes a forced landing in a haystack 
into the air again and finishes the e, 


8 


Latham starts in the afternoon, He 


ishes five minutes behind Curtiss’ Score 
None of the others does better than 
thirty-five miles an hour. At last it jg 


Bleriot’s turn. 


LL day he has been tinkering with his 
monoplane, testing different propel. 

lers, making changes. Late in the afternoon 
he rolls it out, his Number 22, with its 
eight-cylinder, water-cooled engine, four. 


bladed, gearea-down _ propeller, 


burst of speed with which he starts looks 
to Glenn Curtiss as if it were twice as fast 


as his own. Cortlandt Field Bishop 
his brother, David Wolfe Bishop, 


Curtiss up in their car and drive to the 


judge’s stand. 


The Frenchman’s first lap is faster 
They resolve then 
and there to build another and faster 
plane and come after the prize next year, 
Bleriot comes around again. It looks as 
if he were traveling a mile a minute. He 


than the Yankee’s. 


lands. Cortlandt Bishop runs to 


judge’s stand. Curtiss, in the car, won- 


ders why the crowd is not cheering. 
“You win!” cries Bishop. “You 
Bleriot by six seconds!” 


The Yankee airman’s heart leaps as 
the Stars and Stripes run up to the flag. 


] : am i” rd bd 
pole’s peak and every American’s 
comes off. Now they are cheering. 


French are silent, but the Americans 
make up in noise for the thinness of their 


ranks. They swarm around the 


crowned King of the Air, enthroned in 
“Bully!” cries Quentin 
in true Roosevelt fashion. Archie wants 
to know all about the workings of the 
machine. Bleriot, good sportsman, offers 
congratulations and promises to come to 
America in 1910 to bring the cup back. 

It is a triumph for America and the 
biplane no less than for Glenn Curtiss. 


FFERS of engagements to fly in 


public poured in on Curtiss; 


Germany, from England, from Italy. Huge 
prizes were hung up. He accepted some of 
the challenges and won, for he had the fast- 


est flying machine in the world. And 


at Brescia, Italy, he set another world’s 
record by taking up the first passenger 
ever carried in a ’plane—Gabriele D’An- 
nunzio, world-famous man of letters. 

The grand prize at Brescia safely 
pocketed, Glenn Curtiss hurried back to 
America, to keep his promise to fly at the 
Hudson-Fulton celebration and to find 
means with which to defend himself 
against the Wrights’ charge of patent 


infringement. 


A fourth fascinating installment of Mr. 
Stockbridge’s remarkable series on the 
great American aviation pioneer will 


appear in the next issue. 
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S  ————_ 
Are You a 
Throttle Hopper? 


(Continued from page 69) 

snap Stebbins. ‘‘May I ask how you 
doped that out?” aie of 

“Sure,” Gus replied. “You're what I 
call a‘throttle hopper,’ adriver who takes 
a lot of pleasure in stepping on it to see 
how fast the car will pick up, and then 
iets the pedal clear up when the car gets 
going too fast. Sort of a feast or famine 
business all the time. That kind of driv- 
ing will knock the spots out of any car. 

“Looks to me as though you've broken 
the propeller shaft,” he went on, inspect- 
ing the car. “Twisted it right off. It's a 
shame, too, because when parts like that 
preak it’s sure proof that you’ve been 
treating the bus rough. You can be glad 
it wasn't the crankshaft of the motor or 
something else that would run to a lot of 


” 
money. 


«{ 7 OU ought to go easy on the throttle 
Y he way I do,” Spuds chimed in. 
“There ain’t no sense in socking the gas 
to it. Ease it on gentlelike and give the 
motor a chance to get the car going. 
Light footwork on the gas and brake pays 
big unless your aiming to make Gus, here, 
rich. Me, I handle a car like it was a 
lightweight in the ring with me, giving a 
sparring exhibition at one of them charity 
airs 


“Hold on a minute,” Gus interrupted. 
“Jt’s a good thing for you that the drive 
shaft let go when it did. If it hadn't, 
you'd probably have gone right off the 
road at the next curve. Just look at this!” 

Stebbins and Spuds went around to the 
front where Gus was examining the steer- 
ing gear. 

“Qne more yank on the steering wheel 
while the car was traveling fast would 
have snapped the ball right out of the 
socket in the drag link. Look—the cotter 
pin’s out and the adjusting nut has worked 
loose. If that had happened, you’d have 
lost control of the car completely.” 


“T NOTICED that there seemed to be a 
lot of play in the steering wheel,” said 
Stebbins. “I was going to speak to you 
about it the next time I stopped in here.”’ 
“It’s luckyfor you there is a next time,” 
grumbled Gus. “It’s all right to take a 
chance and run a car with a tire that is 
near blowing out if you drive slow, and 
there’s a lot of other things that can 
break on a car without doing any more 
damage than to leave you stranded. But 
if anything goes wrong with the steering 
gear and you don’t get all smashed up, 
you're luckier than most.” 
Gus was warming to his subject. “ And 
the steering gear isn’t the only part that 
suffers when you're a throttle hopper. 
The differential gears will show a lot of 
wear from using too much power while 
you're going around curves. The univer- 
sal joints, I'll bet, are worn loose, and 
universal joints put just so much 
extra strain on the drive shaft. 
Stebbins smiled sheepishly. ‘Maybe 
youre right,” he admitted. “Hereafter 
M going to treat this car like a crate of 
gs—unless somebody tries to pass me 
on a hill!” 
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PATENTS 


Just as it is im- 
portant that you pro- 
tect your idea witha 
patent, so it is imper- 


ative that 


your pat- 


ent covers your in- 
vention completely. 
The one best way to 
assure this isto retain 
a reliable, experi- 
enced patent attor- 


ney. 


MUNN @ CO. 


PATENT ATTORNEYS 


Associated for 81 years with the Scientific American 


1583 SCIENTIFIC AMERICAN BLDG. 
24 West 40th Street, New York 


522 SCIENTIFIC AMERICAN BLDG. 
Washington, D. C. 


519 VAN NUYS BUILDING 
Los Angeles, Cal. 


1311 TOWER BUILDING 
Chicago, Ill. 


664 HOBART BUILDING 
San Francisco, Cal. 


Ask for free copy of ‘‘Patents—A Book of 
Facts Every Inventor Should Know’’ and 


for ‘‘Inventor’s Diary. 


Begin Today—Write formy FREE BOOK. 

make a good penman of you at home during spare 

time. Write for my FREE BOOK, ‘**HowtoBecome 

a Good Penman.’’It contains specimens and teils 

how others mastered penmanship by the Tamblyn 
ystem. Your name will be elegantly written on a 

card if ~_ a stamp to pay postage. Write to- 

r boo! 


” Send'for them NOW. 


Learn Cartooning 
At Home—in Your Spare Time 
from the school that has trained 
hundreds of successful cartoonists 
of today earning from $50 to $200 
and more a week. The Landon 


makes original drawing easy to 
learn. Send 6c in stamps for full 

- information and chart to test your 
ability. Alsostate age. 


THE LANDON scHoo.S ) 
1451 National Bidg.,Cleveland,O. 

















Send for our Guide Book, 


and Evidence of Invention Blank, sent Free on request. 


our terms, methods, etc. Send 
of your invention for Inspec- 
tion and Instructions Free. 
Terms Reasonable. Best Ref- 
erences. 


RANDOLPH & CO. 
Dept. 130, Washington, D.C. 


NVENTORS your iveas 


HOW TO GET YOUR PATENT, 
Tells 
model or sketch and description 





































































i TRAIN YOU 
AT HOME 


Thousands of ‘Cooke’ 
trained men are 
making *3,500 to 
$10,000 a year 


Ye want to make big money! You want to 





earn more than a mere $20 or $30 a week! Of 

course you do. Then get into Electricity, the 
field of big pay and bigger opportunities. I'll train 
you at home—in your spare time. You work just 
as you are working now—at your same old job. But 
you learn Electricity every day, in an easy, simple, 
unforgettable way—by doing. 


You Earn as You Learn! 


That’s the way I teach Electricity—so that you can 
make extra money as you go along. That’s why my 
Course is practical. That’s why my students are 
successful. That’s why the ‘‘Cooke trained man is 
the Big-Pay Man’”’ everywhere, and always. $40 a 
week is just an ordinary salary in Electricity. $70 to 
$200 a week is what thousands of Cooke Trained 
Men are earning. 


Nothing Like ‘‘Cooke’”’ 
Training 


Don’t be satisfied with anything but ‘‘Cooke’”’ 
training, the Course with 10,000 boosters. There is 
nothing like it anywhere. It stands by itself—aloue 
in this field. This is the Training that Electrical 
men are praising—the training that big Electrical 
companies select for their employees—the training 
that has put thousands of men into big-pay jobs. 


Before you select any Course find out about ‘‘Cooke”’ 
training—about its 16 guaranteed features—its 
long record of proven successes—and my Satisfac- 
tion-or-Money-Back Agreement. 


If You Are Earning Less Than $70 
a Week—MAIL COUPON 


Don’t wait a minute! Find out today why ‘The 
Cooke Trained Man is the Big Pay Man” every- 
where! Find out how Cooke Training will help you 
boost your pay! Mail the coupon for my big book 
of proof, pictures and lies * tai Do it 


L. L. Cooke, 
Chief Engineer 


L. L. COOKE 

SCHOOL OF 

ELECTRICITY 

Dept. 35, 

2150 Lawrence 
ve., 


Chicago, Ill. 








Chief Engineer Cooke, Dept. 35. 

215@ Lawrence Ave., Chicago, Illinois. 
You may send me, entirely free and fully 

prepaid, your book, “‘Secrets of Success in Elec- 

tricity,’ together with particulars about your 

Home Study Course in Electricity. 

















— J 
Residents of Canada may send this coupon to 
R. A. Farrow, Special Representative, 

7 Medbury Lane, East, Windsor, Ont., Canada 
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If I Fall into the Sea— 


(Continued from page 22) 


can daily correct the errors of both by 
azimuths of the sun. In contrast, the 
plane cannot carry a gyro compass be- 
cause of its weight, and a magnetic com- 
pass is always at the mercy of masses of 
metal surrounding it. 

You can readily see how enormously 
vital small errors are to the trans-Atlantic 
pilot when his plane may have an ex- 
treme radius of only 4,000 miles, or just 
200 miles to spare above the 3,600 he 
must cover to reach his destination. That 
figure of 4,000 miles is roughly the upper 
limit of endurance we have reached 
today, for the type of plane practicable 
for the New York-Paris effort. 


HE eyes of designers are focused on 

a trans-Atlantic flight because it will 
throw light on many of their pressing 
problems. Long ocean flights, for exam- 
ple, are the only means of testing amphib- 
ian planes, planes that are safe over 
water as well as land. Since this is the 
most important passenger-carrying class 
of planes, it deserves the most attention. 
Landing gear for a seaplane and boating 
qualities for a land plane are wretchedly 
difficult impediments to combine in the 
same machine. 

For.a long time I have been studying 
structural materials. Only a few weeks 
ago a‘skilled metallurgist declared that 
his microscopic tests showed defects in 
metal from the ill-fated Shenandoah. 
Captain Fonck’s tragic crash came from 
failure of his landing gear. Broken struts 
nearly cost Bennett and me our lives in 
Spitzbergen last May. 

Nothing could better test the steel, 
duralumin, insulation, wood, and other 
materials that go to make an airplane 
than the terrific strain of a nonstop 
flight across the Atlantic. 


N MY polar flight I used an air-cooled 
engine. Yet the Navy also is develop- 
ing the water-cooled type. Already in the 
latter class are proved engines ranging 
from 200 to 800 horsepower. Air-cooled 
naval engines are standardized in three 
types: 200, 400 and 500 horsepower. The 
durability of both types has increased 
considerably in the past year, and many 
are now running well over 300 hours 
without major overhaul. Review of this 
phase of the whole situation leaves me 
still inclined to favor the air-cooled 
engine for the flight over the Atlantic. 
My plane will be driven by three Wright 
motors of 225 horsepower each. 

I don’t want to be too speculative in 
my hopes for the future. But I suspect 
we are on the threshold of high speed air 
travel through the upper strata of the 
atmosphere. Macready’s marvelous work 
at Dayton in temperatures around 80° 
below zero, at altitudes above 40,000 feet, 
has shown we can ride safely that high. 
Push this ceiling up only a few thousand 
feet more and speeds up to 1,000 miles 
an hour will be possible. That means 
circling the globe in a day. 

But the next move is an America- 
Europe air line. The man who makes the 
first New York-Paris hop will lay the 
cornerstone of this great structure. 
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at your ETICH 


Know the facts in Electricity, mean 
money and better position for 7, Wey mes ae 
tell you all you need to know about Electricity 
Every important electrical subject covered 80 
can understand it. Easy to study and apply. A we 
— peontions ee re, = 10 volumes, = 
jooks are pocket size; flexible covers, Order 
to-day to look over. _ Beet 


HAWKINS GUIDES 


3500 PAGES 1 
4700 PICTURES $i ‘A MONTE 


These books tell you all about— 


Magnetism — Induction — Experiments— Dynamos— 
Electric Machinery — Motors = Armatures Rs ‘Annetees 
Windings — Installing of Dynamos— Electrical Instra- 
ment Testing—Practical Management of Dynamos and 
Motors--Distribution Systems-Wirin ane Diagram 
—Sign Flashers—Storage Batteries—Principles of 
nating Currents and Alternators—Alternating 
Motors—Transformers—Converters— Rectifiers—Alter. 
nating Current Systems—Circuit Breakers—Measuring 
Instruments—Switch Boards—Wiring—Power Stations 
—Installing —Telephone—Telegraph —Wireless—Bells— 
Lighting—Railways. Also many Modern Practical Appli- 
cations of Electricity and Ready Reference Index. 


SHIPPED TO YOU FREE 


Notacent topay until you see the books. Noobligation 
to ~— unless you aresatisfied. Send Coupon now— 
—and get this great help library and seeif itis a | 








$100 to you—pay $1.00 a month forten monthsor returnit, 







THEO. AUDEL & C0. 
65 W. 23rd St., N.Y. 

Please submit for examination 
Hawkins Electrical Guides (Price $1 
each). Ship at once, prepaid, the 10 
numbers. If satisfactory I will! agree to 


send you $1 within seven days and to further mail 
you $1 each month until paid. 
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SCHOOL FOR BUILDERS 
LearrntoRead Billions for building. $3,000 
ear men 


LUE PRINTS Retseebarcas 

whocan read blueprintsand 
. lay out building work. 12 
im iad tia fae weeks’ fascinating study at 
ZA izes Chicago Tech. —— 

uilders makes you 
a eet Ey building expert. Acommon 
schooling is all you need. 
Practical instructors. Part time work available; earn 

while learning. Free employment service. 


or 
Evening Classes. Enter any time. Write for free 
facts and information on this short 12 weeks’ course 


nséescaetn st. Chicago Technical College 


















Amazing new method teaches men or 


subjects. Earn up to $100 and more a Wi 
employment. Send now for free illustrated book. 
PICTORIAL ART STUDIOS, Inc., 





Many of vertising mea. 
Many of the bichest paid men fn the world are ad ha 


ly and quickly at home during your. 
guarantee satisfaction. Bigger opportunities now in 


PAGE-DAVIS SCHOOL OF ADV 
Dept. 1365 3601 S. Michigan Ave., Chi 





women to learn after first lesson, OIL PAINT 
photos at home—portraits, landscapes or at 


OIL PAINT OUTFIT GIVEN. Graduates furnisbel 


2926 Broadway, Chicago, Ill. 








ever before. Constant demand for our graduates at splendid pay- 


Send for FREE Book. Giving interesting information and 
facts—just what you want | about advertising. Write io 
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Magic Fingers Win Fame 
(Continued from page 31) 


“Rasy!” he explained as we stood in his 
littlefive by fifteen foot workshop over the 
e at the Bok home. “Every artist 
whois traveling spends about sixty percent 
ofhis time on trains. His concerts last only 
aout one hour and forty-five minutes. 
Practicing accounts for another hour. 
While I am on trains or waiting for trains, 
[have plenty of time to plan devices and 
make sketches. When my tour is over and 
[get tomy home at Aiken, South Carolina, 
or here, or at my place in Switzerland, I 
right to work experimenting. If, be- 
fore starting on tour, I had some device 
under way and had come to an impasse, I 
find upon returning to the workshop that 
[have a new perspective. 


“PP‘AKE this, my latest invention,” 

he continued, leading me to the key- 
board of a piano which rested on his work- 
bench. “Before leaving on my last tour 
I had reached a point on this device 
where it seemed I could go no further. But 
since coming back the difficulty has been 
cleared up entirely.” 

This latest brain-child of the great 
yirtuoso-inventor is an apparatus to 
record automatically the pianistic touch 
ona paper roll such as is used on artistic 
player pianos. Technically speaking, it 
records the impact of the pianist’s arms, 
wrists, hands or fingers on the keys of a 
piano, actuating a device which auto- 
matically will mark or perforate the music 
roll to correspond with the dynamic ex- 
pression of the pianist’s effort. The de- 
sired effect is to record exactly the shades 
of expression that differentiate the in- 
spired playing of a master from the merely 
mechanical excellence of the average 
trained musician. 

Hofmann inherited his penchant for 
invention. His father, a noted musician, 
was little interested in mechanics, but his 
grandfather, a surgeon, maintained a com- 
pletely equipped workshop where he in- 
vented a number of instruments for use 
in surgical operations. 


[' IS probable, however, that Hofmann 


never would have invented anything 
more than the folding skates and the 
piano pedal extension device had it not 
been for Alfred Joel, the lad he told his 
mother he was going to see the day he had 
the skates hidden under his coat. 

“Joel was a mechanical and electrical 
genius,” said Hofmann. “It was he 
who first interested me in making me- 
chanical toys and installing electrical 
equipment in them. Incidentally, Joel 
chong putting the spring on the Swiss 

et ” 


Watching Hofmann at work in his little 
over Edward Bok’s garage, it oc- 
curred to me that I had never seen a man 
perform a task with greater pleasure. His 
strong, sensitive fingers moved lovingly 
over the delicate mechanism on which 
he worked. On his face was the look of 
an explorer entering unknown realms. It 
Wasn't hard to believe that that same look 
Was on his face that afternoon forty-two 
years ago when he ran joyously through 
the streets of Berlin to join the merry- 





makers on the Spree river. 
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IN ONE 
MONTH 


A Business to Enthuse over—The “Ideal”? Lawn Mower Sharpener 


A wonderful invention that sharpens lawn mowers scientifically — 
quickly—perfectly; does the work as nothing else can. 15,000 in ~_ 9 


W. T. Moore, Twin Falls, W.F Kendt, Buffalo, writes: “I E.W.McCormick, Saginaw, 
idaho, writes: “‘ The Ideal sharpened 994 lawn mowers last sea- Mich., writes: ‘I ground over 
Grinder, as a sideline, netted son and the receipts were nearly $2,100 5,000 mowers during the past 5 
mea profit of $1200in 90days.”” which is not bad for a side line.” yearsbesidesworkingatmytrade, 


Lawn Mowers Sharpened to Razor Edge— 


People glad—owners delight in mowing lawnwith mowersharpened on an**Ideal’’. Mowers 
run light—click-click-click and the grasé is cut. Build permanent business for yourself. 


You Start Now 


No town too small. D.S. Newcomer of 
Vinton, Ia,writes: “People come from 

miles around and from other towns 
to have their mowers ground. 


Use Your Spare Time 
If you work at a trade, put an 
“Ideal”’ in your basement and 
earn $4 to $6 an hour evenings 
and Saturday afternoons. 
WRITE TODAY $2", £28 {3 
this wonderful money 
making machine. FREE 
THE FATE-ROOT-HEATH MFG. CO. 
Plymouth A. 


& - USE THIS—MAIL IT TODAY 





Fred Milkert, Roselle, Ulinois, 
writes: “Last June I sharpened 
256 lawn mowers for which I re- 
ceived $542. Today thedream of my 


life—ashop of my own—is realized. 
















The Fate- Root- Heath Company 

— 918-944 Bell St., Plymouth, Ohio 

Pease mail at once free illustrated Cata- 
log of the Ideal Lawnmower Sharpener. 
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Wieoniiee Grid | Camera Given. 


PAYS BIG 


Those who know how find it easy to | 
make incomes of $3,000 a year and 

more even on very small acreage. There 

is big money in poultry if you follow the 

right plan. Start as small as you 


WITH THE COURSE 


Your Choice—$100 Professional 
MOTION PICTURE Camera og 
Professional View Camera. 

Be a Motion Picture Cameraman} 
Portrait, News or Commercial Phoe 
tographer. Big money in all branches. 
Hundreds of positions now open pay 
$75 hog $250 a week. Easy, fascinating 
work. 

BIG MONEY IN PHOTOGRAPHY 
Learn at home in spare time or in 
our great New York studios. Earn 
while learning. 
WRITE FOR FREE BOOK 
Send name and address for big, new 
ceed ucces Ng illustrated book on professional photog- 
cL ve! SD raphy. Tells how you can qualify 
Rational Poultry AY. ; quickly for high-salaried position, how 
to start your own business; how to earn 
Dept. 413, Washington, D. C \ ; money in apane time. 
New York Institute of Photography, Dept.5 
10 West 33rd Street, New York, N. Y. 


like—grow fast. 

Write for FREE BOOK 
Free Book, “How to Raise 
Poultry for Profit,” by Harry 
Lamon, former Government 
Poultry Expert, tells all about his 
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ny maior etocvest, 
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are time. Enormous de- 
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or experience required. We pay 25 per cent. 
cash commissions daily and big ex uses. 


WRITE FOR FREE SAMPLES 


CARLTON MILLS, INc., Shirt Mfrse 
114 Fifth Ave., Dept. 86, New York 


. N. Y., gets for single show 

card. Crawford, B. Fag a Fe 
while taking course.’’ Don’t delay. Send today 

for complete information, les and guarantee. 


gamp! an je 
DETROIT SCHOOL OF LETTERING 
159 Stimson Ave, Est. 1899. DETROIT, MICH, 





















1 YOU CAN EARN UP TO 
\\, $250 PER MONTH 
Salary and Expenses 


as a Railway Traffic Inspector. I have many openings 

in this interesting and dignified profession where you 
+ see new sights and faces each minute, are practically 
~ your own boss—are promoted rapidly. Hours are 
regular and work is healthful. 
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Position Secured for you 


a@ position paying $120 to $250 per month, salary, or 
refund your tuition. Let me show you letters from my 
graduates, and send you my booklet ‘‘A Profession of 
Protection.”” Write me today. 


James T. Jarrell, Pres., 


STANDARD BUSINESS TRAIN. INST., DIV. 3, 
BUFFALO, N. Y. 
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An underpaid bank clerk 
a year ago......loday a 


BIG-PAY 
ELECTRICAL 












* Electrical 
neer for big Utili- 
ties Power 
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Learn to Earn 
$200 a Week 


Lack of skilled men is seriously hampering the growth 
of the big electrical industry. Employers are looking 
to National in Los Angeles to supply hundreds of 
trained men. They know that our practical shop 
training on a half-million dollars worth of new 
electrical equipment’turns out real experts. You 
need no previous experience—a few months in 
ops trains you for big pay. We help you 
get jobs. Mail coupon now for National's big FREE 

Slectrical Book. It tells you about your opportunity 
in Electricity and describes National perfected train- 
ing methods which have helped_16,000 men to success 
and higher pay. 


power plant a 
Gays Mills, Wis. a 
year after taking 
National training! 


Write for this 
fascinating free 
book. Learn how 
to become a 
Mhigh-paid 


ELECTRICAL SCHOOL 
LOS ANGELES, CALIF. 





Dept. 550, 4006 Figueroa St., Los Angeles. ; 
Send me free Electrical Book describing Electrical Op- 
portunities and your practical training methods. 




















Don’t Envy The Plumber 
BE ONE! === 


$11.00-$16.00 PER DAY and work EVERY day, is the 
Plumber's wage. 

Every skilled workman will tell os that Plumbers have the 
best of it. WINTER and SUMMER the Plumber is busy at 
top wages. No skilled Plumber is ever out of a job--compare 
his opportunities with any trade, plus the opportunities of 
having your own shop. 

We teach you Plumbi 


with TOOLS (not books) under 
Licensed Master PLUMBERS in one of the finest e 
schools in America. We make you a Plumber, every 

is ht thoroughly--Lead Work--Blue Print for plan read- 
ing--all other tricks. 


LEARN IN 8 to 12 WEEKS = without previous 

If you are making less than $60.00 a week you owe it to your- 

self to investigate. Get FREE catalog that tells in pictures 
words how we teach this trade. Special rates now. 


UNIVERSAL PLUMBING SCHOOL 


2031 Troost Ave. KAN CITY, MO. 





Wanted—Cartoonists! 


Increasing d d for cartoonists cannot 


be filled. Get in on the big money by learning 
the Manuel enberg way through THE 
MANUEL ROSENBERG COURSE IN 
CARTOONING—based on fifteen years’ ex- 
perience as cartoonist on Scripps-Howard and 
other 3. Most lete and lowest 
ri Course teaching drawing and cartoon- 
—100 big illustrated lessons postpaid, for only 
.00—or only five cents alesson. Send tal or- 
der, check or currency—or we will sendit C.O.D., 
you to pay postman. Write TODAY! 
Manuel Rosenberg, Room 4, Artists Bidg., Cincinnati, Ohio 























AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


Ry Guaranteed to never tarnish. Anyone can 
(eek put them on stores and office windows. 
& Enormous demand, large profits, Paul Clark 
says: smallest day $28.70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 433A N. Clark Street, Chicago. 








Is Your Yard Yours? 


(Continued from page 35) 


ways as parts of their boundaries, and one 
of the four uses a mountain range. 

Such natural markings, however, very 
often have led to difficulties. It was be- 
cause of increasing controversies and 
confusion that the necessity arose for 
some accurately fixed starting point for 
all boundaries. 

As knowledge of the earth and of its 
shape grew, limits in latitude were 
assigned to property. This was the case 
in many of the grants of land in the New 
World early in the seventeenth century. 
Most of these grants included all territory 
between certain latitudes, and from ocean 
to ocean. Longitudes were not used until 
about two hundred years later, and until 
about fifteen years ago, nearly every 
country maintained a separate zero 
longitude. 


VEN with latitude limits to work with, 
there was no end of trouble in fixing 
dividing lines during the early formation 
of the United States. As the various 
colonies and states and territories were 
formed, their boundaries became a con- 
tinuous source of contention. 

While latitude boundaries were accu- 
rately made in the eighteenth century 
(Mason and Dixon’s Line, run in 1767, 
stood the test of a re-survey 140 years 
later), many which were marked later 
were carelessly run or were made with 
faulty instruments. Changes in_ the 
variation of the compass accounted for 
some errors, while many points were 
poorly marked. 

It was to be expected that disputes 
would arise when the boundary of a state 
began at “a cedar stake” and extended 
“in a certain direction through the 
boundary house.” The cedar stake could 
not last forever, and the house might 
burn down. If a waterway was used, the 
marker might be a rock in the middle of 
the stream and “two feet under the 
surface of the water.” 

There is hardly a state in the Union 
which has not had her boundaries shifted, 
or which has not acquired or lost land. 
When rivers changed their beds, the land 
thereby joined to another state was some- 
times legally transferred ‘to its neighbor, 
and sometimes not. Arkansas has a tract 
of five or more square miles now east of 
the Mississippi, and Tennessee twenty- 
five miles west of that river, due to cut- 
offs of two double bends. Rather incon- 
venient for the dwellers thereon, but they 
can see their state across the river, and 
if they want to go to the county seat, 
they can take a boat! 


ARTS of states and territories have 

been juggled here and there by state 
commissions or by Congress to com- 
pensate for land taken away by sur- 
veyors or claimed by other states. Massa- 
chusetts, for example, has an area of 
about four square miles extending into 
Connecticut to offset an equivalent 
inroad. 

Some boundaries have been desig- 
nated as in the “center of the river.” 
As a result, the courts have had to decide 
whether the center of the channel was 


meant. Some have been placed at the 
high water mark and some at the ] 
water mark. Maryland’s original cherie 
for example, placing her boundary at the 
high water mark on the Virginia side f 
the Potomac, led to a dispute which 
eventually was settled when arbitrator 
gave Virginia to the low water mark 
under “squatters’ rights,” and Co 
approved the award. When it came to 
the District of Columbia, however, the 
Supreme Court gave the District to the 
high water mark. 


| igeaianant methods and modern jn. 
struments have done away with any 
excuse for inaccurate surveys. The location 
for the various starting points, or main 
triangulation points, for a survey are 
accurately fixed in the United States by 
referring back to the “zero mark” jn 
Washington, with such modifications ag 
geodesy requires. From these main 
points, and from intermediate points, 
your property is located. 
The national “zero mark” is located 
on what is known as the Washington 
meridian; that is, the geographical north 
and south line running through the 
national capital. Its exact location is in 
the center{of the clock house of the U. §, 
Naval Observatory. The Washington 
meridian was first specified in 1845, when 
Congress approved the admission of Iowa 
as a state, and was. formally legalized in 
1850. It was used almost exclusively until 
1912, when the Prime Meridian of Green- 
wich was specified for official calculations, 
The boundaries of Oklahoma were, how- 
ever, referred to the Greenwich Meridian 
in 1906, and both meridians were men- 
tioned when New Mexico was admitted 
in 1912. 
Since then, however, by usage and 
necessity, if not by law, the meridian of 
Washington has continued as the “zero 
mark” of the United States for all 
practical purposes. 


F ALL the states in the Union, Col- 
orado and Wyoming, the only states 
bounded by four supposedly straight 
lines, have their entire boundaries defined 
by reference to ‘“‘zero marks.”’ One other 
state, Utah, has six straight lines, and 
all the rest have some of the “fifty-seven 
varieties.” 
But how are the points on the boun¢- 
aries located? 
A point can be absolutely established 
only by giving its exact latitude and 
longitude, much in the same way that 
we fix a point in a city by the intersection 
of two streets. Latitudes, the east-west 
lines, are fairly easily found by astron- 
omy, even if they are based on that m- 
aginary line, the equator. But longitudes, 
the north-south lines, which depend on 
the other imaginary line, a prime merid- 
ian, were more difficult to determine 
accurately until recent times. Even now, 
running a straight line between two points 
in the same longitude, and a few degrees 
of latitude apart, is extremely difficult. 
It requires the most precise scientific 
calculations. 
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Is Your Yard Yours? 


(Continued from page 144 


that the continents are shifting, then 
we may have more trouble. 

Eclipses of Jupiter's moons, lunar 
culminations and lunar distances jwere 
ysed in early longitude determinations. 
Next chronometers were used. But not un- 
til the coming of the telegraph, with time 
signals sent from the Naval Observatory 
at Washington, were accurate determina- 
tions possible. And it was only when 
radio came that determinations of the 
highest. accuracy could be made any- 
where on earth within sound of the 
“Naval Observatory” time signals. It 
may be remarked in passing that Aus- 
tralia used our signals in the determina- 
tion of some of her boundaries. In 
Canada one observation station has had 
to be shifted on the map about fifteen 
miles as a result of surveys using these 
“time signals.” 


IME, as determined by the position of 

sun and stars, is the basis of all our 
geographical calculations. We know, iforex- 
ample, that when the sun is on the meridian 
—thatis, on the line running due north and 
south in any given locality—then it 
js noon in that locality. Also, when it is 
noon in one locality, it may be an hour 
before noon in another, and an hour after 
noon in still another. Since the difference 
in the longitude of two places is propor- 
tional to the difference between their re- 





determine the longitude of any certain 
place is to find accurately the difference 
between its time and that of a meridian 
specified as a “zero mark,” or standard 
reference. This is done now by observa- 
tions of certain stars, because they give 
more accurate results than does the sun. 

Since the Naval Observatory in Wash- 
ington is the official source of “time” for 
the United States, and since it is accu- 
rately located with reference to the prime 
meridian at Greenwich (the “zero mark” 
for longitudes of the world), and since it 
sends out time signals twice daily by 
radio, the calculations of longitude now 
are comparatively simple. At any point 
to be located all the observer has to do is 
to “shoot a time star” with his transit, 
and then compare his “time” with the 
signals which are sent out by wireless 
from Washington. 


4 Nate possible error of each signal is 
measured at the Naval Observatory to 
the thousandth of a second. The time it 
takes the signal to go through the trans- 
mittng instruments, and the time it 
takes to travel through the air to the 
observer, are calculated. While .001 
second of longitudé equals about one 
foot in the latitude of Washington and 
New York, boundaries in those and other 
large cities are measured to the fraction 
of an inch from the primary marks. 
,50, on America’s “zero mark” at the 
U.S. Naval Observatory, in Latitude 
88° 55’ 14.0” North, Longitude 5 hrs. 
8 min. 15.78 sec. West, and 286.83 feet 
ve the sea level, does the location of 
your property depend. This holds true 








Wherever your lot may be. 
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Money Making Opportunities on pages 128 
to 151. 


Here Are Correct Answers 
to Questions on Page 55 


1. Until recent years this curious vegetable 
was a rarity in America. The fact that it is 
now so much commoner is due to the develop- 
ment of a great artichoke industry near Half 
Moon Bay, California. This bay is very foggy, 
and fog is good for artichokes. 


2. Kansas. North Dakota is second. 


3. The northern lights frequently are visible 
as far south as the northern border of the 
United States. They can be seen best still 
farther north than this—in Labrador, Alaska, 
or northern Canada. In Europe and Asia the 
best positions for seeing the lights are farther 
north than in North America, probably be- 
cause the lights tend to center around the 
Magnetic Pole rather than around the true 
North Pole. 


4. These are believed to be relics found recent- 
ly in an ancient lava flow near the City of 
Mexico, consisting of bones, pottery, and other 
objects. Possibly 8,000 years old, they are 
certainly much older than the civilizations of 
the Aztecs or Mayas. 


5. In making the voyage on which he dis- 
covered America, Columbus believed he was 
sailing to India. Accordingly, when he made 
his landfall on the Bahama Islands and en- 
countered natives, he believed they were sub- 
jects of the emperor of India. It was many 
years after this, and Columbus was dead, be- 
fore men were sure that the islands were really 
outlyers of a new continent and not a part of 
the archipelago of Asia. 


6. Most of the world’s supply of emeralds 
comes from mines in Colombia, South America. 
The mines are very ancient, having been 
worked by the prehistoric inhabitants of the 
continent. 


7. This is the famous Eisteddfod, held every 
year in Wales. To this festival, people come 
from all over Wales, and the best singers are 
acclaimed as national heroes. 


8. Far out in the Atlantic, west of the Canary 
Islands, ships sometimes encounter sand- 
storms so thick that a layer of dust is deposited 
on the decks and seeps through closed port- 
holes. Weather experts believe this dust comes 
from the Sahara Desert. 


9. No. In the records of the ancient Baby- 
lonians, written long before the Bible, there is 
found an account of a great flood that destroyed 
most of the world. In many ways this account 
is like the Biblical account. Modern scholars 
incline to the opinion that both stories refer to 
some flood that once occurred in the valley of 


Babylonia. 


10. Cambodia is a part of Indo-China, south 
and east of Siam. The country is covered with 
jungle, but deep in the heart of this jungle 
venturesome travelers have discovered the 
ruins of vast stone palaces, now abandoned. 
The history of the ruins is entirely lost. 


11. Any one who has read stories of the 
South Seas has heard of copra. It is the dried 
meat of the coconut. 


12. On South Sea islands there lives a variety 
of crab, the largest in the world. These crabs 
pick up coconuts and dig out the “eyes” of the 
nut. Through these holes they extract the 
meat. Sometimes they even lift the nuts and 
smash them on the ground to get at the edible 
meat inside. 
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Pas elf AY 29 @| Answers to the Sam Loyd 
NEEDS MEN Tests on Page 68 
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The Joker in the Scales 


The method of ascertaining the true weight 
of an article weighed on an off-center scale is 
to take the square root ef the product of the 
amounts registered on the two sides. In the 
sketch, these amounts were 8 and 64%. The 
EXPANSION VALVE square root of their product, 7, is the true 

J weight of the bottle. It is a simple problem 
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attention, certain ways to stimulate keen interest, over- 
come objection, batter down prejudices, and make the 
prospect act. 

You can learn these principles at home in a short 
period of pleasant, inspiring study. And once you have 
mastered these secrets of Master Salesmanship, you can 
take advantage of the employment department of the 
Association without charge. This is a real opportunity, 
for during the last year the Association received calls 
for 49,880 salesmen irom the biggest sales organizations 
in ica. 

The book offered below has been the starting point 
for thousands of men who are now successful salesmen. 
This book, ‘‘ Modern Salesmanship,” is now FREE, and 
will be sent to every man who fills out and returns the 
coupon below. 


Rush the Coupon 
If I were asking ten or twenty dollars for this book 
you might hesitate. But I am not. It is Free. And 
since it may mean the turning point in your life, it 
certainly is worth two cents to read the astonishing 
facts given between its covers. You have everything to 
gain and not one cent to lose, so mail the coupon today, 
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PREPARE FOR AN 


ARI caper 


thru the only school operated asa 
department of a large art organiza- 
tion. Commercial Artists trained 
the ‘‘Meyer Both Way’ earn as high 
as $10,000 per year. We today have 
hundreds of students who had pre- 
viously studied in other art schools. 
Why? Because your instruction is 
upon our everyday e i- 
ence in meeting the art n 
leading advertisers. Home study 
instruction. Write for illustrated 
book telling of the success of our 
students. 


MEYER BOTH COMPANY 
Michigan Ave. at 20th St. (Dept. 35) Chicago, II. 














Make More Money 


Read the Money Making Oppertunities on pages 


dwellers would, if placed in a row, ex- 
tend for a distance of nine miles! 

A striking demonstration of how the 
soot menace can be overcome by scientific 
methods was given not long ago in 
Salt Lake City. There, in an air- 
cleaning crusade directed by the Bureau 
of Mines, soot in the business sections 
was reduced ninety-five percent. House- 
holders were shown how, by simple 
methods of selecting and burning bitumi- 
nous coal, they might cut down the pro- 
duction of smoke enormously. Firemen 
in industrial plants and on railway loco- 
motives were instructed in firing methods 
that not only cleared the air, but saved 
huge fuel bills for their employers. 


N ADDITION an inspector was sta- 
tioned at a vantage point on the twen- 
tieth floor of an office building. During 
the daytime he kept a lookout for smoke 
from chimneys, and immediately tele- 
phoned a warning to any factory which 
violated smoke regulations. At night, a 
searchlight was mounted on the building, 
and its beam focused on one section of 
the city after another! | 

As for reducing other forms of danger- 
ous dust, some of our large cities now are 
directing attacks on street cleaning 
methods that raise dust instead of laying 
it; on garbage and ash wagons that go 
about the streets uncovered, and on city 
dumps. Municipal incinerator plants are 
being widely adopted. 

Efforts are even being made to prevent 
the beating of carpets and shaking of 
dust cloths in the open air. Citizens are 
being educated not to litter the streets 
with refuse and not to leave garbage 
exposed. 

An interesting analysis made recently 
in New York City of air samples taken 
at various levels showed that dust parti- 
cles are continually drifting downward 
from the higher levels toward the ground. 
In a cubic foot of New York air, near 
the pavement, the investigators found 
about 200,000 dust particles, including 
thousands of germs. A single story higher, 
ok number of particles diminished by 
half. 


Spa er of dust accumulated in pub- 
lic buildings revealed anywhere from 
3,000,000 to 59,000,000 bacteria in 
every ounce. An ounce of dust from a 
Broadway theater yielded 7,992,000 
bacteria; a Fifth Avenue church, 
9,472,000; a new hotel, 10,656,000; a 
larger office building, 25,160,000, and a 
subway station, 59,200,000! 

Subway stations have presented an 
unusual problem; for there, it has been 
found, the atmosphere is heavily laden 
with fine particles of steel! This steel 
dust arises from the constant wearing 
away of steel car wheels, brake shoes and 
rails. Tons of it are breathed in an- 
nually, 

An equally difficult problem is that 
of poisonous exhaust gases from automo- 
biles. On the busiest thoroughfares car- 
bon monoxide in the atmosphere some- 
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Smoke Costs You $16 a Year 


(Continued from page 20) 









times becomes so dense as to ca: i 
and headache. use fatigue 
To aid in combating the pro 
dust and soot, wonderfully ene 
struments have been developed by the 
U. S. Bureau of Mines, the U, §, i 
Health Service, and the American Societ 
of Heating and Ventilating Engines 
In some of them the dust-laden air jg 
hurled at high velocity against a wetted 
glass surface to which the dust adheres: 
in others, the air is drawn through a tube 
of sugar and analyzed. These instruments . 
have proven invaluable, also, in studying 
the atmosphere in mines, quarries and 
industrial plants. 


tabi more remarkable is a recent 
series of experiments undertaken bh 
the Bureau of Mines station at Pittsburgh, 
Pa., to determine the effects on workers of 
various atmospheric conditions. In cork. 
lined test chambers several hundred sub- 4 
jects have been put through strenuois 
exercises, while the experimenters are 
studying the effects produced on them by 
heat, cold, moisture, air movement, dust 
and dirt. 

In other valuable experiments the same 
scientists are studying the possible use 
of ozone for the purification of air in 
schools, churches, theaters, offices, and 
other public places. Since ozone is effec- 
tive in destroying harmful bacteria and 
disagreeable odors, they say, it may 
prove practically useful in reclaiming 
“secondhand air” so that it may be used 
over and over again without ill effects, 

Perhaps the day is not far distant when 
vast ventilating and purifying systems 
will cleanse the air of entire cities; when tt 
huge vacuum cleaners will provide a P 
dustless method of municipal housekeep- 
ing; when belching smokestacks no longer 
will be needed and when men and women 
will work under atmospheric conditions c 
best suited to their needs. ws 
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Don’t Fall for 
“Bargain” Tubes | 


(Continued from page 39) 


plate circuit would have prevented a 
burn-out. The short must have been to} 
the filament lead that is not connected 
to the minus end of the B-battery. — 
The reason why the set of tubes we 
had now wouldn’t bring in any music, he’ 
told us, was because they had gone deat 
The active material on the filaments 
gyp tubes is so thin that they ra 
work for many hours beyond the test i 
the dealer’s store. It is possible to mak 
a tube that will show up fine on a tet 
and still not have any lasting qualities, 
The chances are that only one tube a] 
the five I had had originally was % 
We paid out a dollar the first time 
two and a half the second time, 
we had no tubes at all! That was’ 
experience that converted me t 
economy of paying more for tubes- 
of getting standard ones. 
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TURN YOUR TALENT INTO MONEY 
Cartoonists earn from $50 to $300 per week— 
some even more. Remarkable new Circle System 
of Drawing teaches you in half the usual time. 
endfor booklet and sample lesson plate explain- 
ing full details of the Course. 


THE NATIONAL SCHOOL OF CARTOONING 
615 Penton Building Cleveland, Ohio. 


DEAFNESS IS MISERY 


Millions of people know that, but Multitudes of per- 
sons with defective hearing and Head Noises are again 
enjoying conversation, goto Theatre and Church be- 
cause they use Leonard Invisible Antiseptic Ear 
Drums, which are Tiny Megaphones fitting in the 
Ear entirely out of sight. No wires, no batteries, no 
head piece. They are Unseen Comforts and inexpen- 
Sive, 





----Fill in and mail coupon today --------- —_ 


A.0. Leonard, Inc., Suite 604, 70 5th Ave., N. Y. 


Please send me without obligation your FREE Illus- 
trated Booklet about Deafness and Sworn Statement of 
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City State 
* Course for men of ambi- 
Electrica tion and limited time. 


Over 5000 men trained. 
Condensed course in qt heoretical and Practical Elec- 
trical including 
ngineering #: <0: 

y related 

subjects of Mathematics and Mechanical pam ry 
Students construct motors, install wiring, test elec- 
ery. Course designed to be completed 

one college year. 


BLISS 
ELECTRICAL SCHOOL 


Prepare for your profession in the 
most interesting —_ in the world. 
Catalog on request. 

105 Takoma Ave., Washington, D.C. 


STUDY AT-HOME 


Become a lawyer. ally ¢3 trained 
men win hi: posi 
suceess in business and | public life. 
Be independent, Greater opportuni- 
ties now than ever . ig corpo- 
rations ere h: en with legal 
training. aay trained me sn earn 
$5,000 to $10,000 Annually 
px guide eulde zon stop’ by step. ~~ can train at home dur- 
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HIGH SCHOOL 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if you tack 
HANDICAPPED ie! School 


raining. 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance, In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
— ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 


Most people édle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin. 


American School 
Dept. H-575, 
Drexel Ave. and 38th St.» Chicago 
ee A A AT PR oA RO A eS ee ee ee oR 
American School 
Dept. H-575, Drexel Ave. & 58th St., Chicaga 


Send me full information on the subject checked 
and how you will help me win success. 





ine Building Contract 
iikisee Automobile Engineer 
Sotnce Automobile Re; 























pane Bookkeeper 
eceeee Draftsman and Designer 
«...-Klectrical Engineer 

os. Klectric Light & Power 
e...General Education 
«....Vocational Guidance 


| ER a 








AEARES cd cccnicanntiawassiatleniaasiodatiowetam 


MONEY MAKING OPPORTUNITIES SECTION 


is a Way fo 


FORTUNE 


ALI HAFED, 2 Persian ae, sold his acres to go 
out and — his fortune. He who bought the tre 
found it contained a diamond mine which made him 
fabulously Fr rich. Ali Hated overlooked the great oppor- 
tunity at his door to go far afield in search of wealth— 
which illustrates a great truth. 


Do You Like to Draw? 


If you do, it is almost certain that you have talent 

t which few possess. Then don’t follow All 

Fiafed's example and look farther for fortune. Develop 
your talent—your fortune lies in your hand. 


Many Earn $200 to $500 a Month and More 


Present splendid o} Meg in the field of illus- 
trating never excell Publishers buy millions of 4 
lars’ worth of Ulustrations every year. Illustratin; 
the pighest type of art and it is fascinating as we 4 
Profita! 

The Federal Course includes illustrating, cartooning, 
Seseeties. poster designing, window ca illustrating, 

ete. No one artist is competent to give instruction in 
all these branches. That's why the Federal School has 
established its “‘Master Course,’ in which every sub- 
ject is written by a specialist. No other school can 
offer a course nearly comparable. No other institution 
in the country has such an array of artists as are on 
the Federal Staff, 


Federal Course Gets Results 


Its authors include such nationally known artists as 
Sid Smith, N MeMein, Fontaine Fox, Charles 
Livingston Bull, Clare Briggs, Norman Rockwell and 
over fifty others. Exclusive lessons and drawings es- 

y_prepared by them are included in the Federal 

ome Yetudy Course. They guide you from simple 

“ etches to complex filustrations having a high market 
value. 


Mail in the coupon below today 
and we will send you our free na 
lustrated booklet, “‘A Road t 
Bigger Things.”’ 





FEDERAL SCHOOL OF ILLUSTRATING, 
5147 Federal School Bidg., Minneapolis, Minn. 


Occupation 


Address 
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has Developed Champions by = 

In 20 weeks under the System of 

Jimmy DeForest, World’s Great- 

est Trainer and Maker of Cham- 

pions, you will master the priceless 

knowledge that has made cham- 

pions and started hundreds of 

boys on the road to Fame and 

Fortune. Every six months thirty 

are selected + all classes and 

pro- 

moters for vl od engagements. 

That’s how pupils are brought to the front at once. Boys 

who were once -ank amateurs are today earning big money. 

The DeForest Course is also the greatest ana Training 

Sretem tem in the world. It has cmp a uilt men 
ysically run down deve! gr wed 

pel couraes Send today fo sort now famnous boo book ? ange! Golden 
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You Have Asked Me— 


(Continued from page 34) 


avoided by having a greater thickness 
outside the flue lining, aleast width of two 
bricks instead of one. But then the ex- 
pense is greater, and there is still some 
heat loss. Furthermore, inside placement 
gives some wind protection to the chim- 
ney; and in cold regions the foundations 
of the chimney are safer inside. 


Does a furnace always need 
a separate flue? 

HERE are variations of this familiar 

question, as, for example, whether 
a pair of small flues used together will 
equal one large one. Heating engineers 
are quite insistent upon the separate 
flue, both because its capacity is figured 
to suit a given size of furnace and be- 
cause an added intake makes cross cur- 
rents or confusion of internal ascending 
gases which have different temperatures. 
A smooth and even flow of gases means 
a good draft, proper combustion of fuel 
and economy. 

So it is best to follow the rule. In some 
cases a slight violation may not entail 
serious results, as when a small stove- 
pipe or cook stove vent enters the fur- 
nace flue; but this is an exception or an 
experiment. A kitchen range that has 
coal capacity almost equal to that of the 
furnace should certainly not share the 
latter’s draft. As for equalizing one 
large flue with two small ones, the prin- 
ciple applies to water pipes but cannot 
be transferred to the realm of combus- 
tion gases because of the temperature 
factor. The gases will cool in two flues 
and the furnace will not ‘“‘draw”’ well. 


What is the smallest desirable flue size ? 
a eight by eight inches, either 
round or rectangular, for a furnace. 
Eight by twelve inches is usual for an 
open fireplace. It is best to obtain cor- 
rect sizes for a stated heating plant 
according to the manufacturers’ tables. 
An ordinary fault is failure to build the 
chimney projecting at least two feet 
above the ridge of the roof. This is a de- 
tail, but quite important as regards a 
good draft. Another fault is hooding or 
capping the top of the chimney, which 
tends to reduce the free flow of gases. 


Is there more than one way to frame a 

house so as to equalize shrinkage? 
YY >. there are many ways to apply 

the basic principle, which is that 
wood shrinks across the grain or down- 
ward as in the case of a floor joist, while 
there is practically no shrinkage length- 
wise or vertical with the grain as in a 
post or stud. The shrinkage factor must 
be allowed for in masonry houses with 
wood floors and partitions as well as 
in all-frame dwellings. 

In order to visualize the problem 
clearly, let us disregard for the moment 
all upright or vertical members of the 
house. Let us see only the sill, the wood 
girder, the plates and the floor joists— 
or rather one floor joist at each level as 
representative of all. Add the depth in 
inches of sill, joists and plates; provided, 


however, that each is doing } 
duty or supports a vertical. The # 
shows the shrinkable element at } 
outside house wall. Add the sim: 
figures at the center of the house, 9 
two totals should be equal or maa 
To take an example: Suppose a; 
bearing four inches deep; pass the ne 
ligible ribbon board at second floor } 
include four inches for attic floor x 
of doubled two-by-fours. Thus there 
only eight shrinkable inches at the out.| 
side. On the other hand, the inside sh hows 
a bearing depth of girder, ten inch 
first floor joist, ten inches and ditto fo 
the second floor joist. Total is 
against eight, and the house will sett af 
very considerably in the center, ‘To 
equalize, set the outside studs on 
subfloor above first floor joists, whi 
turn rest on sill; making a which ig 
fourteen shrinkable inches. Set 
inside studs down on girder and at the 
second floor down on plate—instead of 
standing on joists as before—and the. 
inside figure becomes fourteen inches, 
equalizing the frame layout. 4 


Can a wood girder be used when outer studs. 
and joist ends rest on foundation wall ~ 
with a so-called plank or box sill? 
A METAL girder is better in # 
case, since it is hard to pe 
difference. Of course metal and mas¢ 
do not shrink appreciably. And 
evening-up process should be applied a 
far as possible to each floor by i — : 
Otherwise, while the house may s tle 
uniformly as a whole, there will be possi- 
ble variations at the different floors, | 


What is bridging of joists? 
RACES between them in X 
usually of two-by-three material 
spaced at uniform intervals of eight 
feet along joist length. They should be’ 
angle cut to make a good fit. A cam 
penter suggests that only one end of eae 
bridging strip be nailed to its joist at 
first. Apply floor boards and _ thet 
permanently nail bridging. This p 
mits the joists to settle or accomme eh 
themselves to the flooring. 


, 
4 


Is tt advisable to sheath the underside of a 
floor to prevent cold coming through? ¥ 
SUALLY not, because damp aif 
confined between joists may Calise: 
decay. Ventilation of woodwork 
the ground is an important principle 
Instead of sheathing beneath, put a layer) 
of felt or heavy flooring paper on oF 
and add a new top floor of oak or Soutiie 
ern pine, preferably of edge or comp 
grain, also known as quarter and Tilt 
sawn. Such a floor will be warm alg 
will wear well. a 


Mr. McMahon’s services are av 
to our readers to assist them in solvi 
their building problems. Letters} 
be answered free of charge. sor 
John R. McMahon, POPULAR SCE 
MONTHLY, 250 Fourth Avenue, — 
York City. 








